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Use of a seeretagogue fbr the treatment of lipodystrophy 

All patent and non-patent references cited in the application, or In the present applV- 
catlon, are also hereby Incorporated tiy reference In ^eir entirety. 

6 

Field of faiventlon 

The presont invention rofatee to the use of a secretagogue» such as a ghrelin-like 
compound for the production of medicament for the treatment or prevention of 
10 lipodystrophy as well as to a method of treating or preventing lipodystrophy in an 
Individual in need thereof by administering a secretagogue. such as a ghrellrvHke 
compound. 

Bad^round ol invention 

16 

LIpodystrophic syndromes encompass a heterogeneous group of rare disorders 
characterized by partial or generalized loss of adipose tissue depots [Am J Med 
' 2000 10Sp 143-1521. There are several differsnt types of lipod^trophles and the 
degree of fiat loss may vary finom very small depressed areas to near oorrq;)lete at>- 
20 sence of adipose tissue Some patients may have only cosmetic prPblems wMIe oth- 
ers may also have severe metaboOc compllcatidns such as dyslipldemla, hepatic 
steatosis, and severe Insulin resistance [Trend Endo Meta 200011:410-416], These 
disorders can efttier be Inherited (familial or genetic lipodystrophies) or can occur 
secondary to various types of illnesses or drugs (acquired lipodystrophies). 

25 

Inherited ilpodystrophies are raused by mutations (alterations or blips) in a gene. 
Several genes responsible fbr different types of inherited lipodystrophies have been 
identmed. These include AGPAT2 (1-ecylglycen3l-3-phosphate-0-acyltransferase 2), 
BSCL2 (Berardinelli-Seip congenital Dpodyatrof^y 2) \n Congenital Generalized 
30 Upodystrophy (CGL), Lamin A/ C (LMNA) gene in Familial Partial Upodystrophy 
Dunnlgan variety (Familial partial lipodystrophy), and PPARG (perQ)dsome prolif- * 
erator-acfivafed receptor gamma) gene in familial partial lipodystnophy. Several 
other candidate genes are currently under investigation for other varieties of inher- 
ited lipodystrophies. 



24/10 2003 14:03 FAX 33320384 



HOIBERG A/S 



^ PVS 



Q005 



PSOOOXOI 

2 

Acquired ripodystrophles are: HAART/HIV-induoed Upodystraphy In HIV-infected 
patients (LD-HIV), Acqufred Qeneralize'd Lipodystrophy (AGL), Acquired Parital 
Upodystrophy (APL) and localized lipodystrophy. Acquired llpodj^trophtes do not 
6 have a direct genetic basis. Rather, many mechanisms may be Involved. One such 
. mechanism may be an autoimmune response that destroys nornial fat ceXIs. 
• 

HA/^7r/HIV*lnduced Upodystrophy has become the most common aqulred form of 
generalized LIpodystiophy. The overall incidence of these physical abnonmalitles Is 

10 about 50% after 12-18 month of ttierapy with protease Inhibitors- The difference 
between the present reports range from 18% to 83% percent due to confounding 
factors such aa type and duration of the retroviral therapy. It has be€Hi suggested 
that the fipodyslrophy syndrome assodated protease InhibHore may be due to 
partial analogy between Itpid and adipocyte regulatory proteins and die catalytic site 

15 of HIV-1 protease to which the protease InMiitors bind (Can- et al lancet 1998, 351 
1881-83). 

Localized lipodystrophies are defined as a localized loss of subcutaneous fat from 
amall areas or from parts of a limb. There may be single or multiple lesions. It Is 
20 characterized t»y depressed areas oonespondlng to the loss of subcutaneous fat In 
some cases, it may be assodated with tender, painful nodules In the sktn. Usually, it 
occure in diabetic patients at the site of insulin injections. In some patients, at loss 
occura from areas where pressure te applied frequently. For example, pressing thigh 
against a make-up table. 

25 

The patc^enesls cf rosodystrophy Is largely unknown. However accumulating evi- 
dences point at mHodiondrfal delect as central for an Increased Indudion of apopto- 
sis in the adipocytes (6). Several proteins encoded by HIV-1 trigger apoptosis by 
inducing permeabitization of the mitochondrial membrane. Several nudeoslde ana- 
30 . logs used dinlc^lly In the treatment of IHiV-1 inhibit the replication of mitochondrial 
DMA (mtDNA) and/or Increase the frequency of mtDNA mutations. Both of these 
factors may cause severe mitochondriopathy and contribute to l^uKiystropliy. 
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The metabolic consequence of lipodystrophy are highly important for the general 
health and the eurvh^L The fact that insuDn resistance and the consequent progres- 
sion to diabetes can result from either obesHy or lipodystrophy reflects the cmcia! 
role of adipose tissue In carbohydrate and Hpid metabolism. In the etoence of ade- 
6 quate adipocyte capadty, excess calories cannot be diverted to their nomtal storage 
depot; instead they accumulate as Increased triglyceride stores In Over. In skeletal 
and cardiac muscle, and In the pancieallc fi cell. This exira-adipose lipid accumula- 
tion, through oo yot undoar means, la easoctated with Impaired bisuUn action end. 
often, diabetes. 

10 In addition to flirt- passive role as storage depots, nornial adlpofsytes secrete a 
numb^ of peptidra fadlpoldned^ that may Influence Insufln sensitivity andW en- 
eigy balance (Kehn JCl and TEM 2002). These Include potential insulin sensitizers, 
such as leptin and Acrp3Q (also known as adiponectin). and insulin antagonists, in- 
cluding TNF-a, IL-6, and possibly reslsttn. The insulin resistance of lipodystrophy 

15 may therefore be the n^uit of disturbed lipid fluxes and/or abnonrniitBes of adipoklne 
secretion. 

Therapy vrith rhGH has been reported to cause reduction In the size of 'buffalo 
hump' and truncal fiat in a small number of patients. However, fat loss and lipid ab- 
normalities dU not improve and blood glucose contnsi worsened. 

20 

Ghrelln is a bloacUve peptide which orlglnaOy was described to be involved in the 
contrtrt of QH secretion but later found to be a m^or regulator of appetite, food in- 
take and energy homeostesi& (1:2). As many other bloactive peptides ghrelln proba- 
bly act both as a honnone, a paracrine substance and as a neurotransmitter. 

25 

The story of ghrelln, ite receptor and synthetic compounds acting through this re- 
ceptor unraveled In a unique ^reverse" order. In the eighties a synttietic hexa- 
peptMe from a series of optoid-Hke peptides was found to be able to release growth 
hormone <6H) from Isolated pRultery cells (3). Since this actton was Independent of . 

30 the growth hormone releasing honnone (GHRH) receptor, several phamiaceutical 
companies embarked upon drug discovery projects based on this hexa-peptlde GH 
secretogogue (GHS) end ite putetlve receptor. Several series of potent and sfftelent 
peptide as well as non-peptide 6H secretagogues were consequently described in 
the mid nineties (4-6). However, first several years later was the receptor through 

35 which these arfifidal GH secrstagogues acted eventually cloned and shown to be a 
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member of the 7TM O protein coupled receptor family (7:8). But. first in 1999 was 
the endogenous ligand for tMs receptor the homiona ghrelln finally discovered (9). 
The main site for ghrelin pn^ducfton is the stomach, where the pepWe Is found In 
dassicai endocrine ceUs In the gastric mucosa. 

5 

Summary of Invention 

The preeent invention relates to the use of a sacretagogue. In parUuukii a yhrelln- 
like compound, including human ghrelin, in the treatment or prophylaxis of 
1 0 lipodystrophy, whether acquired or congenttal. local or generalized* 

In a preferred embodiment Oie invenfion relates to ttie use of e ghreOn-like 0010- 
pound for the preparatipn of a medl«mmt for the treatment or prophylaxis of lipo- 
dystrophy, wherein the ghrelln-ttke compound oomprISM a stmcture defined by fbr- 
15 mula I 

- (X^)m - (X^) - (XV Wherein 

is an optionally present protecting group 

20 

each is independently selected firom an amino acfd, wherein said amino add Is 
seteded irom naturally occurring and synthetic amino adds. 

IS any amino add selected from naturally occtirring and synthetic occurring amino 
. 25 acids, said amino add being modified vAih a bulky hydrophobic group, prtferably an 
acyt group, or a fatly add, 

each is Independently selected from an amino add, wherein said amino add is 
selected from naturally occuning and synttietic amino adds, 

30 

wiiereln one or more of X^ end X? optionally may be modified by a bulky hydropho- 
bic group, prtf erebly an acyl group, or a fatty ackS, 

is an opUonaliy present pnotectlng group, 

35 
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m Is an int^er in the range of from 1*10 
n is 0 or an integer In tho range of from 1-35. 

5 AocoRlingty, the tenn "ghrelin-like compound" includes the naturally occuning 28 aa 
human ghrelin, the amino ad(} of which Is shown in SEQ ID NO: 1, as well as the 
naturally occurring 27 aa human ghrelln, the amino add of which Is shown In SEQ 
ID NO" 9 Thus, the present Invention rebtee to the uee of ghrolln or a peptide ho- 
mologous thereto. GhreBn is described by Kojfma in Nahire (1999). voL 402.656- 

10 660. 

Tlie present invention significantly lowers the rfslc of developing lipodystrophy, 
independent of the cause, such as independent of the partictdar therapeutic cause 
ot Of therapeutic factor oontributtng to. the lipodystrophy- Hence, the present 
15 invention also ^ends to treatment of patients with HIV/AIDS by means of 
antiretrovlral agents. For convenience, the temi 'antirelioviral therapy" is used 
herein to refer to the treatment of HIV/AIDS in patients by means of antlretroviral 
agents generally including combinations of such agents as is typically the case. 

20 

Detailed description of the Invention 
DefinMone 

25 Affinity: the strength of binding between recurs and their tlgands. for example 
between an antitKidy and antigen. 

Amino Acid Residue: An amino add fonned upon chemical digestion (hydrolysis) of 
a polypeptide at Its peptide linkeges. The amino add. residues des^lbed hei^ are 

30 preferably in the "L" Isomeric fomrL However, the amino add encompasses every 
annuno add such as L-amino add. D-amIno add, alpha -amino add. beta 'amino 
add, gamma -amino acid, natural amino add and synthetic amino acid or the lll^e 
as long as the desired functional property is retained by the polypeptide* NH2 refers 
to the free amino group present at the amino terminus of a polypeptide. COOH re- 

35 fisrs to the free carboxy .group present at the carboy terminus of a polypeptide. In 
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keeping with standard polypeptide, rtibrewlatlons for emino edd residues are ahovwi 
In the fbUowIng Table of Correspondence: 

TABLE OF CORRESPONDENCE 



SYMBOL 


• 


1-Letter 


3-Letter 


AMINO ACID 


Y • 


Tyr 




O 


eiy 


glydiiu 


F 


Phe 


phenylalanine 


M 


Met 


methionine 


. A 


Ala 


alanine 


S 


Ser 


serine 


1 


lie 


isoleudne 


L 


Leu 


leucine 


T 


Thr 


threonine 


V 


Val 


valine 


P 


Pro 


proline 


K 


Lys 


lysine 


H 


His 


hislidine 


Q 


Gin 


glutamine 


E 


Glu 


glutamic acid 


Z 


Glx 


Glu and/or Gin 


W 


Tip 


tiyptophan 


R 


Aig 


arginine 


D 


Asp 


aspartie add 


N 


/ten 


asparagine 


B 


Asx 


Asnand^orAsp 


C 


Cye 


cystine 


X 


Xaa 


Unknovm or other 



It should be noted that all amino add residue sequences represented herein by for- 
mulae have a left-to-ffght orientation in the conventional direction of amino terminus 
to cart)OKy terminus. In addition, the phrase "amino add resMue* Is broadly defined 
to indudo the amlrw adds Dated In the Table of Correspondence and modWfed and 
36 non-natuially occunlng amino adds. Furthermore, It should be noted th^ a dash at 
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tho beflinrang or end of an amino add residue sequence indicates a peptide bond to 
a furth^- sequence of one or more amino acid residues or a covalent bond to an 
amino-termlnal group such as NH2 or acetyl or to a caiboKy-temninal group sudi as 
COOH. 

BMI measures your height/weight mllo. It is delemiined by calculating we^M In kilo- 
grams divided by the square of height In maters. The BMI"nonnar rar©e Is 1&-22. 

Concentraflon equivalent A concentration equivalent Is an Equivalents dosage J)e- 
10 ing defined as the dosage of a ghrelln-nice compound ha^ng in vitro and/or In vivo 
the same response as evaluated from a dosage-response curve as vrfld-lypa ghre- 
On. 

Dissodaflon constant, Kd: a measure to describe the strength of binding (or affinity 
15 or awdf^) between receptors and their ligands. for example an antibody and Its antl- 
gm.The smaller Kd the stronger binding. 

Fusion polypeptide: A polypeptide cominlsed of at least two poiypeptfdes and a 
llnidng sequence to operatively Hnk the ftwo polypeptides into one continuous poly- 
20 pepttde. The two polypeptides Hnlced in a fusion polypeptide are typically derived 
from two independent sources, and therefore a fusion polypeptide comprises two 
linked polypeptides not nonnaily found linked in nature. 

• 

Ghrelln: a polypeptide as described In Kbjima M. Hosoda Date Y, Nakazato M, 
25 Matsuo H Kangawa K 1999 Ghrdin Is a growtti-honnone^^easing aqylated peptide 
from stomach. Nature 402:666-660. Human 28 aa ghreDn has the exrSno acid of 
SEQlDNOn. 

GHS: growth hormone secrelagogua 

30 

GHS-R la: the lec^tor for GHS. GHS-R la Is also denoted GHS 1d« 



HAART: Highly active antiretroviral tiierapy. 
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Immunologteaily disflnct The phrase UnmunotogtoaHy disfinct refere to the abOlty to 
(flstlnauiBh between tm polypeptWes on the abBHy of an antibody to speciBcaBy bind 
one of the polypeplldas and not specBloally bind the other polypeptide. 

individual: A Mng animal or human in need of susceptible to a condition. In partlcu. 
lar a cachectic condltton as defined herein. In prefened embodiments, the subject to 
a mammal, including humans and non^iuman mammals such as dogs. cats. pigs, 
cows, sheep, goats, horses, rate, and mice, m the most preftered embodiment, the 
subject is a human. 

10 

isolated: is used to describe the various ghTeim-IIke compounds, polypeptldoe and 
nucleotides disclosed herein, that has been identified and separated and/or recov- 
ered from a component of Hs natural envhonment Contaminant components of its 
natural emrfronment are matertals that wUW typically Interfere wift diagnostic or 
15 theiBpeutte uses for the polypeptide, and may include enzymes, homwnes. and 
other protelnaceous or noni»rolBlnaoeoua solutes. In preferred embodiments, the 
polypeptide witt be purified. 

Modified amino add: an amino add wherein an arbltraiy group thersof is chemkaHy 
20 modified. In particular, a modified amino add chemically modified at the alpha - 
cartMjn atom in an alpha -emino add is pregnable. 

IWonodonal Antibody: The phrase monoclonal antibody in Its various grammatical 
tbrms refers to a population of antibody molecules that contains only one spedes of 
25 antibody combining site capaWe of Immunoreading with a particular antigen. 

MuMmerlc: A polypeptide molecule oompifeino more than one polypeptide. A mul- 
tlmer may be dlmeric and contain tiw> polypeptides and a multimer may be trlmertc 
and contain throe polypeptides. MulUmers may be homomerto and contain tv«o or 
30 more Identical polypeptides or a multimer may be heteromertc and contain two or 
nriore nonldenflcal polypeptides. 

Non-acylated ghrelin-like compound: a ghrelin HKe-compound as defined herein, 
which'does not contain an acyl group attached to any of its constltutent amino adds- 
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Polyclonal antibody: Polyclonal antibodies is a mixture of antibody molecules recog- 
nising a specific given anOgen. hence polydonal antibodies may recognise different 
epitopes wittiin said antigen* 

5 Polyp^tide: The phrade polypeptide refers to a molecule comprising amino acid 
residues which do not contain linkages oth^ ttian amide linlcages between adjacent 
amino add residues. 

Rfioepton A receptor ts a molecule, such as a protein, glycoprotein and the liico, that 
10 can spedfically (non-randomly) bind to another molecule. 

Secretagogue: A substance or chemical moiety capable of trindlng and activating 
. the GHS la receptor. 

IB Spedficity: The tenn spedficity refers to the number of potential antigen binding 
sites wrtilch fmmunoreact with (specifically bind to) a given polypeptide. The poly- 
peptide may be a single polypeptide or may be two or more polypeptides joined by 
disulfide bondingi 

20 Surfactant molecule: Molecule comprising a hydrophobic part and a hydrophfilc part 
i.e. molecule capable of being present In the Interphase between a lipophilic phase 
and a hydrophiitc phase. 

Secretagogues 

25 

A growth hormone secietagogue according to the invention is used In its nomnal 
•meaning, le. a substance capable of stimulating growth honnone release. In the 
present context, a secretagogue is defined by its ability of binding GHS-R 1a. and 
more preferably activating the receptor. 

30 

A secretagogue according to the Invention is preferably selected iirom the group ol^ 
Lp692-429, L-692»585 (BenzQetactam compounds) 
IVIK677 (Spiroindaner) 

G-7203, G-7039, G*7502 (Isonlpecotic acid peptidomfmetic) 
35 NNZOS, ipamoTBlln 
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In particaiiar the secretagogue is a ghreHn-lik© compound, including 28 aa human 
ghrelin. 

5 Subcutaneous admbiietratlon 

It is importeiA to note that gliraffln reeeptois are found in a numlw of places In the 
oiganiam besides on the GH producing cells and In tho hypothalamic oentore for 
appetile etc. control. In tha CMS these receptora are tuned to receiving signals from 

10 local ghreUn containing neurons. Peripherally secreted or artificially adminfetered 
ghrelin might not reach such sites due to the blood brain banier. however cuffently 
av^lable so-called GH secretegouges. which are small organic compounds such aa 
IWK^W77. will pass the blood twain barrier and also reach these sites - 
quently hava the danger of causing unwanted side effects. Thus such compounds 

15 whicai do have the advantage of being for arample orally active will not be optimal 
for mlmlddng the natural pre-meal. appetite inducing surge of ghrefm, since they will 
reach basically all ghrelin receptor* in the body. In contrast, by using the natural 
peptide, ghrelin itself or homologues thereof, and admlnlstenng it partpherally - as In 
the present Invention - it Is ensured that only the relevant, appetite regulating flhre- 

20 im receptore are reached and stimulated. 

Any parenteral administration Rwm that will ensure that the ghrelin receptors vihlch 
nonnally are the target fbr perfpheially produced ghrelin in the premeal sltuaUon vriil 
be exposed to sufficient ievels of the bloacMve fionn of ghreBn to ensure robust and 
23 appropriate appetite sHmuteHon wHtout causing desensitlzation of the system may 
be part of the present invention. However, taken Into consideraflon that the individu- 
als to be treated possibly wni have to rac^v© treatnjent for a longer period, such as 
weeks or months. » Is prefened that the administration fonn is well suited herefbr. 

30 Accordingly. It is prefened fliat the ghrelln-iiKe onnpound according to ttie inventbn 
is administered sidsculaneously in an amount sufficient to anew sufRclent levels of 
the bloactive form of ghrtf In. i.e. the acylated itom. to reach the recejitore in time, 
such as prior to the forthcoming meal. 
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The present invention preferably deals with methods for administering ghreHn In a 
way which nUmlce the physiologically pre-meal srtuation as Closely as possible yet 
providing patients In need of increased food Intake, for example fr^ile elderly, post 
operative patlentB, patients with lost appetite as part of cachexia for example pre- 
5 • dpttated by canoer. cardiac disease etc. with a sufBctent extra stlmulaloiy Input to 
their appetite leguteting ghieBn receptois. which normally are reached hy ghreHn In 
the pre-meal ^tuadon. 



10 



30 



Bohia administration 



Furthemiore. from a molecular phamdacological polnt^-wiew It is important to note 
that it has been teund that the ghielln receptor nomially is ee«iosed to short-nved 
surges in die concentrations ol the natural agonist H^d, ghreVn. The QHS-R la 
receptor belongs to the dass of rec^>torB. so-calied 6 pKrteIn coupled receptore or 
15 7TM reoeptois. which upon continued exposure to an agonist will be desentblsed. 
Internalized and down-regulated. These mechanisms, which are Inherent to the 
overall signal transduction system, involve processes such as rec^itor phosphory^ 
tetton (which In Itself decreases the afflrtf^ of the receptor for the agonist) bUnHng of 

Inhibitory proteins such as anesBn ^tfhlch staricaily block the binding of signal trans- 
20 dudlon molecules such as G proteins). Other part of the agonist mediated desensl- 
tization process Is receptor internalization 0-©. physical removal of the receptor fnan 
the cell surface where it could bind the agonist) as weO as receptor down regulation. 
(I.e. decreased productloh / esqiresslon of the receptor). Receptor IntomalbaOon 
could after shoit-nved exposure of ttie rsceptor to agonist be followed by a re- 
25 sensitization process, where the receptor is dephosphori^ated and recycled to the 
cell suifbee to be used again. Without being bound by theory, ft believed that, 
upon prolonged sHmulatlon, wfrfch would occur for aomple during a long-lastng 
continuous infusion of the agonist, flie receptor down-regulation process ensures 
that the tai^et cen Is adjusted in Its signal tnansducflon system eto. to thte situation. 



The present invention pravMea a procedure tor an optimal admlnistiation of ghrelin 
to patients in order to obtain a nmimal response arid awoW for escample desensltl- 
zafion mechanisms. 
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Accordingly, the present invention relates h. one aspect to adnrtnltfraBon of the 
ghreliiMike compound in boluses, preferably a bolus prior to each main meal. It has 
been tound. In contrary to the prolonged administration processes In the prior art. 
' that a bdus admirfstraMon leads to not only stimulation of appetite, but also to 
5 stimulation of teed Intake and more important to stimulation of weight gain. 

WUhout being bound by theory, it Is beDevad that premeei subcutaneous iriJecUon. 
inti^n^us hijedton or shorts Inhisions of appropriate doaea of ghreUn wm en- 
sure that a robust sHmuIation of appetite Inducing ghielin receptors will be obtained 
10 with minimal constraint to the mobility etc. of the patient Thus fbr example patients 
with hip fractures can in the post operative situation be treated in the piemeal period 
and If required during the meal as such, but wW be free to mow aiound and partlcl- 
paie in the Important post operetlve physfcolherapautlo regimens. 

15 Ghrenn-Uke cfMnpeund 

A ghrelin-like compound according to the Invaniton described herein Is a compound 
comprising a structure defined by formula I 

20 Z^-(X')m-(X^-0^rt- 2?. wherein 

is an opOonaHy present protecting group 

each is Independently seieded from an aitlino add, wherein eaid amino add is 
26 selecled from naluFally oocuning and synlheHc amino adds. 

X? Is any amino acid selected from naluraBy occurring and synthetic occuning amino 
acids, said amino add being modifled wilh a bulky hydrophobic group, preferably an 
ac^ group, or a fatty acid. 



30 



each X' Is Independently eelected firom an amino add. wherein said amino add is 
selected fiom paluraiiy occurring and synthetic amino acMs, 



wherein one or more of X* and X^ optionally may be modified by a bulky hydropho- 
35 bic group, preferably an acyl graup. or a fatty acid, 
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2? Is an optlonally present protecting group, 
m Is an integer In the range of from 1-10 

5 

n is 0 or an integer in the range of from 1-35. 

AucuiUliiyly. Uw Iwnii %|l«tJ«n-iIKttCuniMuurH3" iiidudtjs^ Uie neturaUy occurring 28 aa 
human ghrelln. the amino add of which is shown In SEQ ID NO: 1. as well as the 
10 naturally occurring 27 aa human ghrelm. the amino acid of which is shown in SEQ 
ID NO: 2. Thus, the present invention relates to the use of ghreiin or a peptide ho- 
mologous thereto. Ghreiin is de^^rflied by Kojima in Nature (1999)» vd. 402.656- 
660. 

16 The present invention includes diastereomers as well as their racemic and resolved 
enantlomeHcally pure forms. Qhrelln-like compounds can contain D-amlno acids, L- 
amino acids, alpha-amino acid, beta-amino acid, gamffia-amlno add, natural amino 
acid and synthetic amino add or the like or a comtdnation thereof. Preferably» an^no 
acids present In a ghrelin-like compound are tiie L-^mantlomer. 

20 

The ghrelin-like compound comprises an amino add modified with a bulky hydro- 
phobic group. The number of amino adds N-terminally to the modified amino acid is 
preferably within the range of from 1-9. Accordingly, m is preferably an integer in the 
range of from 1-9, such as of from 1-8g such as of from 1-7, such as of from 1-6, 
25 such as of from 1-5, sudh as of from 1-4, such as of from 1-3, such as of from 1-2, 
such as 2. 

It Is more preferred that the number of amino adds N-terminally to the modified 
amino add Is low, such as of from 1-3, such as of from 1»2, Most preferably 2 
30 amino adds are positioned N-terminal to the modified amino add. 

laa prefen-ed embodiment pO)« has a Gly residue in tiie N-teimlnal part of the se- 
quence. Accordingly, in prefwed embodiment (X^)« is selected from the sequences: 
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Gty. Gly-Ser. Oly-Cys. Gly4-ys, 6ly-Asp, Qly-Glu. Gly-Arg, Gly-Hla. Qly-Asn. Gly- 
Gin. Gly-Thr, and Gly^Tyr. 

More preferabry (X% Is selected from . Gly-Ser. and GJy-Cys. most preferably from 
5 Gly-Ser. 

In another words. In a prefened embodiment the ghrefin-Bke compound is selected 
from a compound of 

10 formula 11 - Gly- (XVi -(X?) - (^V Z^ 

fbrmula III r - Gly- Ser ^ (X^) - (X^*- 2?, and 

fomiuia IV - Gly - (X*) - pC V 

15 

And more preferably the ghrelin-lke compound has fonnula 111. 

As described above, X* may be any amino add modified with a bulky hydrophobte 
group, in particular X* Is selwted from the group of modified Ser," Cya. Asp. Lys. 
20 Tip. Phe. lie. and Leu- More preferably X? Is selected from the group of modified 
Ser. modfned Cys and modified Lys, and most preferably X' Is modified Ser. 

Furthermore. (X')m- (X^ te preferably Gly-Xaa-Ser*. or Gly-Xaa-Gys\ wherein Xaa 
is- any amino acid, more preferably (XV - (X^) Is Gly^-Ser*. or Gly-Ser-Cys*. 
25 wherein * Indicates that the amino add residue Is modified with a bulky hydrophobic 
. group. 

{X®)ft preferably comprises a sequences which Is a fragment of ghrelln, or a variant 
of a fragment of ghielln. such as human ghrelln. Accordingly, (X')„ preferably com- 
30 prises a sequence selected from one or more of the sequences shown below: 

Phe Leu Ser Pro Glu His Gin 
Phe Leu Ser Pro Glu His 
Phe Leu Ser Pro Glu 
35 . Phe Leu Ser Pro 
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5 In a preferred embodimart the length of the Qhreim-llke compound Is substanllaUy 
similar to the length of human ghrelin, Le. 27 or 28 amino acWs. AccorcBngly. n is 
preferably an Integer in the range of ftom 1-2)5, such as of fi(om 1-24. such as from 
1-16, such as of ftom 1-10, or such as of from 10-26. such as of from 10-24, suCh as 
of from 1&-2S. such as of from 15-24. 

10 

(X\ may be selected from any fragment of ghrelln. such as human ghralln. and 
accordingly. may be selected fiom one or more of the sequences showim below 
or a homolt^ua fliereofi 

15 Phe Leu Ser Pro QUI His Gin Arg Val Gin 6ln Aig Lys OIu Ser Lys Lys Pro Ppo 

Ala Lys Leu Gtn Pro Arg 

phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Ghi Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro 

Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

20 Ala Lys Leu Gin 

Phe Leu ser Pro Glu Hb Qbi Arg Vial Gm Gin Arg Lys Glu Ser Lys Lys Pro Pre 

Ala Lys Leu 

Phe Leu Ser Pro GM His Gin Arg Val GJn Gin Arg Lys Glu Ser Lys Lys Pro Pro 
AlaL^ 

25 Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Ala 

Phe Leu Ser Pro Glu Hte Gin Arg Val &n Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Phe Leu .Ser Pro Qlu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro 
• Phe Leu Ser Pro Glu His Gin Arg Val Gin Qln Arg Lys Glu Ser Lys Lys 

30 Phel-euSerProGluHIsOInArgValGlnGlnAUiLysGluSerLys 
Phe Leu Ser Pro Glu His Obi Arg Val Gin Gin Arg Lys Glu Ser 
Phe Leu Ser Pro Glu l«s Gbi Arg Val Gfn Gin Arg Lys Glu 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Qln Arg Lys 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg 

35 Phe Leu Ser Pro Glu His Gin Aug Val Gin Gin 
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Phe Leu 8er Pro Glu His Gin Arg Val Gin 

Pho Leu Ser Pro Glu His Gin Arg Val 

Phe Leu Ser Pro Glu His Gin Arg 

Phe Leu Ser Pro Glu His Gin 
5 Phe Leu Ser Pro Glu His 

Phe Leu Ser PfO Glu 

Phe Leu Ser Pro 

Phe Leu Ser 

Phe Leu 
10 Phe 

Orselecstedfirom 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lye Glu Ser Lys Lys Pro Pro 
15 Ala Lys Leu Gtn Pro Arg 

Phe U5U Ser Pro Glu Hb Gin Lys Val Gin Gin Arg LyS Glu Ser Lys Lys Pro Pro 
Ala Lya Leu Gin Pro 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala L^ Leu Gin 

20 Phe Leu Ser pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys 

' Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

2S Ala ' 

. Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro 

Phe Uu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys 
* Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys 
30 • Phe Leu Ser Pro GhjjHIs Gin Lys Val Gin Gin Arg Lys Glu Ser 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Aig Lyd Glu 

Phe Leu Ser Pro Glu His Qln Lys Val Gin Gin Arg Lys 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Qln Arg 

Phe Leu Ser Pn3 Glu His Gin Lys Val Gin Gin 
35 . Phe Leu Ser Pro Glu His Qln Lys Val Gin 
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Phe Leu Ser Pro Glu His Gin Lys Vat 
Phe Leu Ser Pro Glu His Gin Lys 

Or selected firom 

5 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys QUi Ser Lye Lye P«o Pro 
Ala Lys Leu Gin Pro A19 

pne Leu set Pro Glu m Gin Aig Ala Gin Gin Arg Lys Ohj Ser Lye Lys Pro Pro 
Ala Lye Leu Gin Pro 

10 Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gh Arg Lys Glu Ser Lys Lys Pro Pro 

Ala Lys Leu Qhi 

Phe Leu Ser Pro Glu HIS Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ale Lys Leu 

Phe Leu Ser Pro Glu HIsGlnAig Ala GInGIn Aig Lys Glu Ser Lys Lys Pro Pro 
IS Ala Lys 

Phe Leu Ser Pro GhJ His Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro 

20 Phe Leu Ser Pro Glu His Gin Arg Ala Gbi Gin Arg Lys Glu Ser Lys Lys 

Phe Leu Ser Pro Glu His Gin Aig Ala Gin Gin Arg Lys Glu Ser Lys 
Phe Leu Ser Pro Glu His Gin Arg Ala Gin Qhi Arg Lys Glu Ser 
Phe Leu Ser Pro Glu His Gin Arg Ale Gin Gin Arg Lys Glu 
Phe Leu Ser Pro Glu His Gin Arg Ala GInGlnAigLys 

25 Phe Leu Ser Pro Glu His Gin Aig Ala QlnGlnArg 

Phe Leu Ser Pip Glu Hie Gin Arg Ala GInGin 
Phe Leu Ser Pro Glu His Gin Arg Ala Gin 
Phe Leu Ser Pre Glu His Gin Arg Ala 

30 Or selected froirr 

.Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glii Ser Lys Lys Pro Pro 
35 * Ala Ly8 Leu Gin Pro 
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PheLeuSerProGluHIsQInLysAla Gin Gin Aug Lys Olu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin 

Phe Leu Ser Pro Glu His Qln Lys Ala Gin Gin Aig Lys Qlu Ser Lys Lys Pro Pro 
Ala Lys Leu 

5 Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Ly$ Pro Pro 

Ala Lys 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
10 Phe Leu Ser Pro Qlu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro 

Phe Leu Ser Pro Glu His Gin Lys Ala Qln Gin Arg Lys Glu Ser Lys Lys 
Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Aig Lys Glu Ser Lys 
Phe Leu Ser Pro Glu His Gin Lys Ala Gin Qln Arg Lys Glu Ser 
PheLeuSerProGluHisGlnLysAla Qln Gin Arg Lys Glu 
IS Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys 

Phe Leu Ser Pro Glu His Gin Lys Ala Qln Gtn Arg 
Pho Leu Ser Pro Olu His Gin Lys Ala Gin Gin 
Phe Leu Ser Pro Glu His Gin Lys Ala Qln 
Phe Leu Ser Pro Glu His Gin Lys Ala 



20 



In another embodiment (X»)n prererably comprises or consists of a sequence se- 
lected from the sequences 



Phe Leu Ser Pro Glu His Gin 
25 Phe Leu Ser Pro Glu His 

Phe Leu Ser Pro Glu 

Phe Leu Ser Pro 

Phe Leu Ser 

Phe Leu 
30 Phe 

Funetionall^ 



The ghrelln-IIke compound described herein are active at the GHS receptor. The 
35 compounds can bind to the receptor, and preferably, stimulate receptor activity. 
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GH3 receptor aclMty can to measured using dWerent tedwlques such as detecHng 
a change In the WcBcellular contennaBon off the GHS receptor. In the G-iWteln cou- 
pied activities, and/or in the InbaceBular messengers. 

5 

on© simple measure of the. ability of a ghrelln like compound to activate the ghrelin 
receptor is to measure its ECSO. I.e. the dose at which the compound Is able to acti- 
vates the signalling of the receptor to half of the maxhnal effect of the compound. 
The ghreun receptor can either be expressed endogenously on prtmaiy cells cul- 
10 tures. for example pituitary cells, or heterologously expressed on cells transfected 
with the ghrelln receptor. Whole cell assays or assays using membranes prepared 
Ibmi either of these ceU ^es can be used depending on the type of assay. 

As the ghrelln receptor is generally beBeved to be primarily coupled to the Qq slg- 
15 nailing pathway, any suitable assay which monitor activity In the 6q/G11 signalling 
p^hway can be used, for example: 

1) an assay measuring the activaUon of Gq / Gil perfonned for example by meas- 
urement of GTPgS binding combined with. e.g.. artWot-q or -11 antibody pre- 

20 ci|iitatloninofdertoInerea9ethe8lgnaltonols©ratio.Thisas8aym9yalsodo. 

feet coupling to other G-protelns than Gq/11 . 

2) An assay which measure the activity of phophoBpase C (PLC) one of the first 
down-stream effector molecules in the pathway, for example by measuring the 

25 accumulation of ino^ phosphate vMoh Is one of the products of PLC. 

3) More down stream In the signalling cascade is the moMlratlon Of caloium from 
the IntraeeHular stores 

30 4) Further more down stream signalling molecules such as the activity of dlfferenl 
kinds 61 MAP kinases (p38. lun, ect), NF^c-B transtocafon and ORE driven 
g^ traiiscripfion may also be measured. 

Alternatively binding of fluorescentty tagged arresHn to the activated ghrefin receptor 
35 may also be used. 
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In one embodiment the bttwfing of a compound to the receptor GHS^ 1A can be 
measured by tte use of the assay desratbed her^ above. 

6 A ghrelinJike compound according to the Invention preferably has at least abi»ut 
50%, at least about 60%. at least about 70%. at least about 80%. or at least about 
■ 90%, funcilonal acttvBy relative to 28 aa human flhfelln as datennlned using the a&- 
say described lierelii bUov«, andfta an ECSO greater than about 1 .000. greater than 
about 100. or greatefthan about 50. or greater than about 10. Greater refers to po- 

10 temy and thus indicates a lesser amountis needed to achieve binding Inhibition. 

In one embodiment of the Invenlion the compound had a potency (ECSO) on the 
GHS-R 1 A of less than SOO nM. In anolher embodimert the compound has a po- 
tency dECSO) on the GHS^ i A of less than 100 nM. such as less than 80 nM. for 
15 example toss than 80 nM. such as less than 40 nM. for example less than 20 nM. 
such as less than 10 nM. for example less than 5 nM, such as less than 1 nM. for 
example less than 0.5 nM. such as less than 0.1 nM. fbr example less than 0.0S nM. 
such as than O.Qi nM. 

20 in a further embodiment the dissociation oonslant (Kd) of the compound is less than 
500 nM. In a stni further embodiment the dissociation constant (Kd) of the Ugand is 
less than 100 nM. such as less than 80 nM. for example less than 60 nM. such as 
less than 40 nM. ftor example less than 20 nM, such as less than 10 nM. for example 
less than 5 nM. such as less than 1 nM. fbr example less than 0.5 nM. such as less 

25 than 0.1 nM, for example less than 0.05 nM. such as less than 0.01 nM. 

Binding ass^ ean be performed using recombinantly produced GHS receptor 
polypeptides present in different environments. Such environments Include, for ex- 
ample, cell exlracte and purified cell exiracte containir^g the GHS receptor polyp^ 
30 tide expressed ftom recombinant nudelo add or naturaliy oocuning nucleic add; 
and also Include, fbr example. Ilie use of a puriflad GHS reoeptar po^flseptldo pro- 
duced l»y recombinant means or fifom nabJially occurring nucleic add which la Intro- 
duced in^ a dHfiarBnt environment. 
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10 



Using a weomWnanBy expressed GH8 receptor offers several advanlaaw such as 
the abi% to express the receptor in a defined cell system so that a response to a 
Gompound at the GHS receptor can more rradity be differentiated from responses at 
other receptors. l=br example, the GHS receptor can be expressed in a cell line such 
as HEK 293, COS 7, and CHO not normally expressing the receptor by an 
expression vector, wherein the same oen Dne wlihout the expression vector can act 
asaoontroL • 

Ueirti^ and homology 



Hie tem» "Identic or "homology" shaU be construed to mean the percwtaga of 
amino add residues In the eandWalB sequence that are Identical vwth the residue of 
a corresponding sequence to wWch H is compared, after aBflrfng the sequences and 

Introducing gaps. If necessary to achieve the maximum percent idenfity for the entire 
16 sequence, and not considering any consenratlve substitutions as part of ttie se- 
quence Identity. Neither N- or Otenfnlnal extensions nor Insertions shall be con- 
strued as redurang Identity or homolegy. Methods and conrvuter programs far flie 
alignment are well known In the art. Seqiwnce identic may be meanired using se. 
quenoe maiysis software (e.g.. 8equ»ice Analysis Software Padcage, Genres 
20 Computer Group. Unlvei^ of Wisconsin Biotechnology Center. 1710 Univerel^ 
Ave.. Madison, Wis. 63705). This software matches similar sequences by assigning 
degrees of homology to various substitutions, deletions, and other modifications. 

A homologua of oiw or more of the sequences speoined herein may vary in one or 
25 more amtoo adds as com(»red to the sequences defined, but Is capaUe of per- 
fomring the same function. I.e. a homologue may be envisaged as a lijnctional 
equivalent of a predetermined sequence. 

As described above a homologue of any of the predetennlned sequences tteraln 
30 may be d^ned as: 

i) ' homotc^uee comprising an amino add sequence capable of being recog- 
nised by an antibody, said' antibody also recognising the 26 aa human ghre- 
Bn. preferably the ac^ted 28 aa human ghreiin. and/or 

35 • 
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ii) homologues comprising an amino acid sequence capable of binding oeleo- 
tiveiy to GI-IS-R la, and/or 

iiQ honnolouguee having a autistanUafly sfmilar or higher binding afflnBy to GHS- 
S « R la than the 28 aa human ghredn. preferably the acytated 28 aa human 

ghreiin. 

(n the al>ove examples, ihe 28 human ghreiin has the scsquence shown In SBO 
10 NO: 1, and when acylated is acylated in position 3. 

10 

The antibodies used herein may be anHbodies binding the N4anninal part of ghreiin 
or the C-terminai paft cf ghnelin, preferably the N-terminal part of ghreiin. The anth 
bodies may be antibodies as described in Ar^su et al 'Delayed short-temi secre- 
tory regulation of ghreiin in obese animals: Evidensed by a spedfic RIA for the ac^ 
16 tive fonm of ghreiin. Endocrinology 143(d}:3341-33S0. 2002. 

Beannples of homologues comprises one or more oonseruative amino acid substitu- 
tions indluding one or more conservative amino acid substitutions within the same 
group of predeterniined amino adds, or a plurali^ of conservative amino add sui>- 
20 strtutions, wherein each conservative substitution ts generated by substitution within 
a different group of predetermined amino adds. 

Homologum msv thus eomprise consen/sative sut)strtutions Independently of one 
another, wherein at least one glydne (Gly) of said homologue is substituted with an 

25 amino acid selected from the gixiup of amino adds consisting of Ala, Val, Leu, and 
lie, and Independently thereof, homofc^ues, when^n at least one of said alanines 
(Ala) of said homologue thereof Is substituted with an amino add selected from the 
group of amino adds oonsisting of Gly, Val. Leu, and lie, and indep^dently ttiereof. 
homologues, wherdn at least one vaihe (VaO of said homotogue thereof ts substi- 

30 tuted \Arith an amino add selected from ^e group of ^nino adds consisting of Giy, 
Ale, Leu. and lie, and independently thereof; homologues thereof, wherein at least 
one of said leucines (Leu) of said homologue thereof is substituted with an amino 
acid selected from tha group of amino adds consisting of Gty, Ala, Vai, and He, and 
Independently tttereof* homologues thereof, wherein at least one leoleudne (lie) of 

35 said homologues thereof is substituted with an anrtfno add selected ftoro the group 



24/10 2009 14:06 FAX 33320384 



IR)IBERG A/S 



* PVS 



31026 Q/D 



P800DK01 

23 



Of amino adds consisting of Gly, Ala, Va! and Leu. and Independently thereof, 
homotogues thereof whefem at least one of saW aspartic adds (Asp) of said 
homotogua thereof is substttuled wHh an amino acid selected finom the group of 
ammo adds consisting of Glu, Asn. and Gin; and Independently thereof, homo- 
5 logues thereof, whetein at least one of said phenylalanines (Phe) of said homi>- 
logues thereof is substituted with an amino acid selected firom lha group of anlno 
acids consisting of ly. Trp. His. Pro. and pref^bly selected finom the group of 
amino adds consisting of Tyr and Tip. and Independently thereof, homoiogues 
thereof, wheraln at least one of said tyrosines OVO of said homotogues thereof is 
10 substituted with an amino add selected from the group of amino adds consisting of 
Phe. Trp. His. Pro. preferably an ambio acid selected from the group of amino adds 
consisting of Phe and Trp. and Independently thereof, homologues thereof, wherein 
at least one of said ai^lnines (Aig) of said liragment la substiluted with an amino add 
selaeied fiom the group of amino adds oonslsBng of Lys and His. and Independently 
15 . thereof, homotogues thereof, wherein at least one lysine (Lys) of said homologues 
thereof is substituted with an amino add selected .from the group of amino adds 
consisting of Arg and His. and independently thereof, homologues thereof, wherein 
at least one of sato asparglnes (Asn) of said homologues thereof is subsUtuted with 
an amino add selecled «wn the group of amino adds conslsfing of Asp. Glu, and 
20 Gin. arid Independentlythereof. homotogues thereof, wherein atleast one glutamine 

(Gin) of said homologues thereof Is sub^tuted with an amino add selected from the 
group of amino adds conslsfing of Asp. Glu. and Asn, and Independently thereof, 
homologues thereof, wherein at least one profine (Pro) of said homologues thaiwrf 
• Is substituted with an amino add selected from the group of amino adds consisting 
25 of Phe. Tyr. Tip. and His. and independentiy thereof, homologues thereof, wheiein 
at least one of said cysteines (Cys) of said homologues thereof is substllutBd with 
an amino add selected from the group of amino adds consisting of Asp, Glu, Lys. 
Arg, His. Asn. Qln. Ser. Thr. and Tyr. 

30 Conservative subslltuttons may be Introduced in any posKton of a prafsned prede- 
termined sequence. It may however also be desirable to introduce non-^onservallve 
substitutions, particulariy; but not limited to, a non-oonservatiwe substitution in any 
one or more posittons. 
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A non-conservafive subdtftuUon leading to the fioimatlon of a functiondlly equivalent 
homologue of the sequences herein would for example Q dtfiiBr eubstdntially in po- 
(arfty, for example a residue vdth a non-polar side chain (Ala, Leu, Pro. Trp. Val, lie. 
teUr Phe or Met) substituted for a residua with a polar side chain such as Gly, Ser. 
5 Thr. Cys, Tyr. Asn* or Gin or a charged amino add such as Asp, QIu, Aig. or Lys/or 
subsfHutfng a charged or a polar residue for a nonpar one; andtor IQ differ suti- 
stantially in its effect on polypeptkle i^dd^bone orientation su^ as sutsstitution of or 
f&r Pro or Gly by another residue; and/or iii) Uiirur ^uljtslantiany In electric charge, for 
eseample substitution of a negatively charged residue such as Gtu or Asp tbr a posi- 
10 tively charged residue such as Lys. His or Arg (and yAcB versa); and/or iv) differ suth- 
stantially in sterlo bulk» for SKample substitution of a bulky residua subh as His» Trp, 
Phe or Tyr for one having a ntinor side chain, 6.g. Ala, Gly or Ser (and vice v^sa). 

Sut^stitution of amino acids may in one embodiment be made based upon ttieir hy- 
15 drophobidty and hydrophilldty values and the relative similarity of ti^e amino acid 
side-chain substituente, induding charge, size, and the lil<e. Exemplary amino add 
subsHtuOons which take various of the foregoing characterfstice into consideration 
are well known to those of ^ill in Uie art and Include: arginfne and lysine; glutamate • 
and aspartate; serine and ttiieonine: glutamlne and asparagbte; and vaOhe, leucine 
20 and isoieudno- 

In a prefierred embodiment the bindhg domain comprises a homologue having an 
amino add sequence al least 60 % homotogous to SEQ ID N0 1 . 

25 MoTB preferably Ihe homology Is at least 65 %. such as at least 70 % homologous, 
such as at least 75 % homologous^ such as at least 80 % homologous, such as at 
least 85 % homologous* such as at least 90 % homologous, such as at least gs % 
homotogous, such as at least 98 % homologous to SEQ 10 N0 1. 

30 In a more preened embodiment tiie percentages mentioned above relates to Uie 
Identity of the sequence of a homologue as compared to SEQ ID N0 1. 

Homologues to SEQ ID NO: 1 may be 27 aa human ghretin SEQ ID NO: 2« rat ghre- 
lln SEQ ID NO: 3; Other homologues are the variants described in EP 1197496 
35 (Kangawa) fr^iporated herein by reference. 
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Bulky hydrophobic gitowp 

Thd buBcy hydrophobic gioup of the ghreHn-IIke compound according to the 
S Invenfton Is any bulky hydrophobic group capable of providing the des-acyieted 28 
aa human ghrelln with binding affinity to GHS-R 1a when the Ser residue In posBlon 
3 is modified With the bulky hydropholric group. 

When the amino acid being modified contains e.g. - OH. -SH. -NH or -NHz as a 
10 substttuent group In a sWe chain thereof, a group fonned by acylating such a 
subsOtuent group Is preffeired. The mode of linkage may thus be selected from the 
group consisting of ester, ether, thloester, thloeBier, amide and carbamWe. 

For example. If the modified amino add Is serine, threonine, tyrosine or oxyproilne. 
15 the amino add has a hydroxy! group in the side chain. If the modified amino add is 
cysteine, the amino add has a meroapto group In the side chain. If the modified 
amino acid is lysine, arginlne. histWIne. tjyptophan. proline oroxyprdlne. it has an 
amino group or imino group In tfie side chain. 

20 The hydroxyl group, meroapto group, amino group and imIno group described above 
may thus have been chemteaHy modified. That is. the hydrowl group or mercapto 
group may be etherized, esterifled. thtoetherlfled or thioesterWIed. The imino group 
may have been iminoetherttted. Iminothtoelherified or alkylated. The ammo group 
may have been amidated, thtoamMated or caibamMated. 

25 

Further, the mercapto group may have been disulfidated, the Imlno group may have, 
been amidated or thtoamWated, and the amino group, may have been alkylated or 
thiocartiamkiated. 

30 In a preferred embodiment the mo(«ied amino acW Is Ser coupled through an ester 
linkage to the hydrophobic group. 

The hydrophobic group may be any group with a saturated or unsaturated aikyi or 
aoyi group containing one or mors carbon atoms. In one embodiment the bulky 
35 hydrophobic group Is an acyl group. Induding groups fonned by removing a hydroxyl 
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group ftom an oigardc carboxylic add. organic suHbnic acid or organic phosphoric 
acid. The oiganic cartic»cync add Includes e.g. fatly acids, and the number of carbon 
etoms thereof Is preferably 1 to 35. In the organic sulfonic add or organic 
phosphoric add, the number of carbon atoms thereof Is preferably 1 to 35. 

5 

Accordingly, the acyl group Is preferably selected finom a C1-C35 acyl group, such 
ae a CI - C20 at^ group, sudi as a CI CI 5 ac^ group, such as a C6 - CI 5 acyl 
group, such as a C6 - C12 acyl group, sudi as a Ce - C12 ecyi group. 

10 Mom preferably the acyl group is selected from the group of C7 acyl group. C8 ecyl 
group, C9 acyl group. CIO acyl group, C11 acyl group, and C12 acyl group. Sudi 
acyl group m^ be formed from octanoic add (pr^siably capiyHc add), decanoic 
add ftjreteably capric add), or dodecanolc add (preferably laurio add), as well as 
monoene or polyene fatty adds thereof. 

15 

In one embodiment ttie acyl group Is selected from the group of C8 acyl group, and 
CIO acyl group- Such acyl groups may be formed from octanoic acW (preferably 
caprylic add), or decanoic add (preferably capric add). 

2D In another embodiment the aj^ group Is selected from the group of C7 acyl group. 
C9 acyl group, and C11 axsfi group, such » ftem the group of C9 acyl group and 
C11 acyl group. 

Furttimnoro, the modified amino add may be any amino add wherein a group Is 
25 modified as described In EP 1197 496 (Kangawa), whidi is hereby incoiporated by 
'reference. 

Protecting group 

30 The ghreHn-lllce compound acconJing to the biventton .may comprise a protecBng 
group at the N-terminus or ttie C4erminus or at both. 

A protecting group covalently Joined to the N-termlnal amino group reduces the re- 
activity of the amino terminus under in vivo conditions. Amino protecting groups in- 
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dude - C1-10 alkyl. -C1-10 ^sfiluted alkyl. -C2-10 alkenyt. -02-10 substituted 
alkenyl. aiyl. 4;i-6 alkyl aiyl. -C(0>. (CH2) 1*COOH. .C(OH31^ alkyl. -C[0)^, 
-C (0)^1-6 alkyl. OP^ (Oy-O-aryl. Preferably, the amino temilnus protsdmg 
gioup 18 acetyl, propyl, sucdnyl. benzyl, benzyloxycarbonyl or tbutyhwcycarbonyl. 

^ A protecting group covalently Joined to the Wennlnal carboxy group reduces the 
leacfivily of the caiboxy temUnus under m vWo conditions. The carbojv terminus 
proteCUng group la pnstaably alleclied to the »<»iboriyl group of the last amino 
add. Carboxy terminus prolecfing groups Include amWe. methylamide. and eth- 

10 ylamkle. 

Coiilugates 

■me ghreim-llke compound rrwy also be administered In a ftoim. virherein the ghrefiri- 
15 nka compound Is corrugated to another enWy. 

For example the compound may be a conjugate of ghrelin or a derivaUve or homo- 
logue theieof and another peptide, such as a peptide hawing effect on nocfcepHn 
receptor ORL1. In one embodiment the cohlugaie Is a a conlugato of ghrelin or a 
20 derlvalhreorhomologuetheieofaiid AD4WV(RK)CWI)RI<>-NHa. where the brackets 
show aUoweble variation of amino acW residues. Examples peptides in the cor^u- 
' gate may also be fbund In US patent applloailon 2t)03040472 



25 



Mettiod for production 



Ghrefln-Qke compounds can be produced using techrtques we« kntwwn In the art 
R>r example, a polypeptide region of a ghrefin-Iike compound can be chemicaUy or 
biochemically synthesized and modified. Techniques for chemical synthesis of poly- 
peptides are well known In the art (See e. g.. Vincent In Peptide and 
30 Protein Drug OeBuery. New York. N. Y.. Dekker. 1990.) Examples of techniques for 
btoehembal syntttesls invohring the Introductton of a nudete add into a ceU and ex- 
pression of nudeic adds are provided In Ausubel, Cunent protocols In iWolecular 
Biology, John Wiley. 1987-1998. and Sambrook et al., in Molecular Cloning. A 
Laboratory Manual. 2 d Edition, Cold Spring Harbor Laboratory Press. 1989. 
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PhamiMeutical composttien 

In one aspect the Iriventton relates to a pharmaceuBoal composition oomprislng a 
5 Qhrelln-Bke compound as defined herein, wherein the bulky hydrophobic group Is an 
acyl group selected torn the group of C7 acyi group, C9 acyl group, and C1 1 acyl 
group, such as trom ttie group of C9 acyl group and C1 1 acyl group. 

In another embodlmert the hvenfion relates to a phannaceutlcal composition 
10 comprtshg a mbctuie of at least two diffarent ghrelln-Iike compounds, such as a 
mbctuie of a ghielin^lke compound being acylated with a C8 acyl and a gh^BlilV^lKe 
compound being acylated with a CIO acyl. Without being bound by theoiy It Is 
believed that such a mbdura will have a longer halHife in plasnw. or win more 
closely resemble the natural sRuafion. 

1S 

In yet another embodiment, the phamiaceutlcai oomposfBon comprises acylated 
ghreMke compounds, optionally compounds having dHTeient acyl chain lengths 
preferably selected from the group of C7 acyl group. C9 acyl group, and C11 acyi 
group, such as from the group of C9 acyl group and C11 acyl group, funher 

20 opHonaOy in combination with a desacylatedGhrellfvHke compound- 
In another aspect the Invention relates to a pharmaceutical composition comprising 
any compound as defined above or a pharmaceuticaliy acceptable salt thereof and 
phamiaoeutleaUy acceptable carriers, vehksles and/or exdplenta aaid composBton 

25 further comprislr>g transport molecutes. The transport moleculea are primarily added 
in order to Increase the half-life of the acylated compound, preventing premature 
de8-a<^«on. since the des-at^ated glwelin la not active at the GHS-R 1a. 

Transport molecules act by having incorporated Into or anchored to It the compound 
30 accoiding to ttte invenfion. 

Any suitable transport molecules known to the skilled person may be used. Exam- 
ines of transport molecule may be Gposomes. micelles, and/or microspheres. 
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A variety of methods are available for preparing liposomes, as des^bed In, e.g.» 
Szoka et al., Ann. Rev. Blophys. Bloeng, 9:487 (1980), U.S. Pat- Nos. 4. 235,871. 
4.501,728 and 4,837,028. all of which are incorporeted herein by refermce. One 
method produces multilamellar vesldes of heterogeneous sizes. In this method, the 

. 5 veside-fionnlng lipids are dissoh/ed in a suitable oigantc solvent or solvent system 
and dried under vacuum or an inert gas to fomn a thin lipid fSm. if desired, the film 
may be redlssolved in a suitable solvent, such as tertiary butanol, and then 
lyophilized to form a more homogenoous lipid mixture wWoh is In a more easily 
hydrated powderlike form. This film Is covered with an aqueous solution of the 

10 targeted drug and the targeting component and allowed to hydrate, typically over a 
15-60 minute period wHh agitaflon. The size diotributlon of the resulting mulSJamellar 
vesidas can be shifted toward sm^r dzee by hydrafing the lipids under more 
vigoroi^ agitation conditions or by adding solublO^ng detergents such as 
deoxycholate. Additionally, the liposome suspension may include Hpld-protectfve 

15 agents which protect lipids against free-radicai and lipld-peroxidative damage on 
storage. Lipophilic free-radical quenchers, such as .alpha, tocopherol and water** 
soluble irorHspecifio chelators, such as ferrioxlanine. are preferred. 

Micelles are formed by surfectants (molecules that contain a hydrophoUo portion 
20 and one or mors ionic or otherwise strongly hydrophllic groups) in aqueous solution. 
As the concentration of a solid surfactant Increases, its monolayers adsorbed at the 
air/water or glass/waler interfaces become so tfghtiy packed that further occupancy 
requires excessive compression of the suriadant molecules already in ttie two 
monolayers. Further Increments In ttie amount of dissolved suriadant beyond that 
2S concentration cause amounts equivalent to the new molecules to aggregate into 
micelles. This process begins at a charactertstio concentration called "critical micelle 
concentration". 

The shape of micelles formed in cfllute surfSactant solutions is approximately 
30 spherical. The polar head groups of the surbu^nt molecules are arranged in an 
outer spherical shell whereas their hydrocartton chains are oriented toward the 
ranter, forming a spherical core for the micelle. The hydrocarbon chains are 
randomly coiled and entangled and the micellar interior has a nonpolar. Ifquld-like 
character, in the micelles of polyoxyethylated nonionic detergente. the 
35 potyoxyethiene moieties are oriented outward and permeated by water. This 
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arrangement is eneigeacaBy tavorable since the hydropMHc head groups are in 
contact wHh water and me hydrocarbon moleOes are removed from the aqueous 
medium and partly shielded ftom contact wJth water by the polar.head groups. The 
hydrocarbon tails of the surfactant molecules, located fn the Interior of the micelle, 
5 interact with one another by weak van der Waals forces. 

The else of a micelle or its aggregation number is governed largely by geometric 
fedora. Tlie radius oT Uie liydrucarbuii uitu cuiiiiul exceed tine length of the 
extended hydrorarbon dialn of the surfiaclant molecule. Therefore,' Increasing the 
10 chain length or ascending homologous s.erles Increases the aggregation number of 
spherical micelles. If the surfactant concentration Is increased'beyond a few percent 
and if ^ectrolytes are added (In the case of Ionic eurCactants) or the ietnp&B\um Is 
raised (in the case of nonionic surfedants). the micelles increase in size. Under 
'these conditions, the micelles are too laige to remain spherical and become 
, IS ellipsoidal, cylindrical or finally lamellar in shape. 

common surfactants well known to one of sldll in the art can be used in the micelles 
of the present invention. Suitable surfwlants include sodium laureate, sodium 
oleafe. aodlum lauryl sulfate^ octao^eOiylene glycol monododecyi ether, octoxynol 
20 9 and PLURONIC F-127 (Wyandotte Chemicals Corp.). Prefierred surfactants are 
nonionic polyoxyethylene and polyoxypropylene detergents compatible v^th iV 
injection such as, TWEEN-80, PLURONIC F-68. noctyl-.beta.-D-glucopyranoslde, 
and the like. In addition, phospholipids, suc^ as those described for use in tiie 
production of liposomes, may also be used for micelle formation. 

25 

Asbninielrallon 

Suitable dosing regimens are preferably determined taking Into account fectors well 
Icnown in the art including type of subject being dosed; age, weight sex and medical 
30 condition of the 8ut)fed; the routs of admlntstfation; the renal and hepatic funcOon of 
ttie eubject; ttie desired eflect; and tiie particular compound employed. 

Optimal precision in achieving concentrations of drug within the range that yields 
efficacy without toxldiy requlies a regimen based on me kinetics of the drug^s 
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availability to tariget sites. This involves a oon^deration of the distribufion, 
equflibrium, and oUminafion of a drug. 



HOIBERG A/S PVS 



ei034 Q^O 



As described above, in one aspect of the invention, tfie ghrelin-itke oompound le 
S administered eubcutaneously. 

in another aspect the ghrelln-like compound is administered as a premeal bolus, 
wher^n the administration fionn may be any siUtabte pai enCenal form. 

10 In a pr^brred embodiment the ghmllivlllce oompound is administered 
eubcutaneously In a premeal bolus. 

The ghrelin-Uke compound can also be administened during a meat as a bolus. The 
mode of administration during a meal Includes subooutaneous administration such 
15 as a auticoutaneously admirtf stared bolus. 

PharniaceuHcat compositions for parenteral administration Include sterile aqueoi^ 
and non-aqueous injectable solutions, dispersions, suspensions or emulsions, as 
well as sterile powders lo be reconstituted in sterile injectable solutions or diaper* 
20 sions prior to use. 

Other suitable adrmnistration forms indude suppoettoriea, sprays, olntrrusnts, 
cramee. gels, Inhalants, dermal patdies, Implants, pills, tsdilets, lozenges and cap- 
suls. 

25 

A typical dosage of a compound employed according to the invention is in a coiv- 
<^ntration eqidvalent to from 10 ng to 10 mg ghreiln p&r kg bodyweight. The con- 
oentrations and amounts herein are given in equtS/alents of amount ghreiln, wherein 
the ghreiln is the 28 aa human gtirelin. Equivalents may be tested a method as de- 
30 scribed In Example Z 

In a preferred emtnidiment the medicament is administered in a concentration 
equivalent to from 0.1 |tg to 1 mg ghrelin per kg bodyweight, such as from 0.5 pg to 
0.5 mg ghreiln per Kg bodyweight, such as from 1.0 fnQ to 0.1 mg glirelin per kg 
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bodywdght. such as from 1 .0 na to 50 m ghreBn per kg bodyv«8lght. such as from 
1.0 tig to 10 ghreOn per kg bodywdght 

AS described above, ihe ghrellrhiace compound Is preferably administered as a bo- 
S lus AccordlngJy. In one embodiment the medicament Is administered as a bolus 
prior to a meal, said bolus comprising an amount of the ghreBn-Bte compound or a 
salt thereof equivalent to from 0.3 pg to 600 mg ghrelln. More prefferred the me- 
dicament is administered as a bolus priorlo a meal, eald bohis comprising an 
amount of Ihe ghreflnJIka compound or a salt thereof equivalent to from 2.0 pg to 
10 200 mg ghrelln. such aefrom 6.0 pg to 100 mg ghrelln. such as from 10 pg to SO mg 
ghrelln, such as from 10 pgtosmgghreon. such aa from lOpg to 1-0 mg ghreBn. 

It should be noted that the nomial ghrelln response vihich occurs before a meal b a 
short-nved suige In plasma concentrations of ghrefin and that dua to the relaBve 

15 short half fife of the peptide an l.v. IrHecilon of ghrelln wm ensure that a similar short- 
lived peak on ghrelln ooncentrattons can be obtained. The admlnistia«on rout© must 
ensure that the non^egiaded. Woactlve fom> of the peptide wiH be the dominating 
forni In the circulation, which vwlll reach the ghrelln receptore and stimulate these. 
Thus In oixler to obtain the maximum effect of the medicament It is prefbrably ad- 

20 ministered from one to three times daily, each admlnlsiration being within 45 mln- 
utes of a meal, such as within 30 minutes of a meal, such as within 25 minutes of a 
meal, such as wHhln 20 minutes of a meal, such as within 15 minutes of a meal. 
auPh as wHhInIO rhinutos Of a meal, such as within 5 minutes of a meaL More pre- 
ferred the medicament is administered prior to each main meal, such as admlnis- 

25 tered three times dally. 

Formulaaon 

In a preferred aspect the present invention contemplates pharmaceutical composl- 
30 Itons i;8eful for practicing the therapeutic methods described herein. Phannaceutical 
composttions of the present Invention contain a physlologicsally tolerable carrier to- 
gether with at least one species of ghidin-like compound as described herein, dte- 
solved or disperaed therein as an active ingredient An a preferred ombodimenl. the 
phannaceutical ooroposWon is not immunogenks when administered to a human 
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individual for tJierapeutte purposiBS. unless that purpose Is 1o Induce an immune re- 
sponse. 

In one aspect the invention retetes to a pharmaceutical oompositiori comprising at 
5 least one ghrelin^Ike compound as defined above, in a preferred embodiment the 
phamiaceutical composWon comprises at least two different ghrermmke compounds 
as defined above in order to increase the effect of the treatment The difference may 
for Bxairipto bu compouinte liavlny dMTwwilacylalions as dlecussed above. 

10 As used herein, the tsmis -pharmaceuflcalty acceptable", "physiologically tolerable- 
and giammaffcal variations thereof, as they refer to composltlona. canters, diluents 
and reagents, are used Interehangeably and represent that the materials are eapa- 
ble of administration to or upon a human vnHhout the production of undesirable, 
phyaioioglcal aftects such as nausea, dizziness, gastric upeet and the lllce. 

1S 

Tfie preparation of a phamiacoiogical composition that contains active Ingredients 
dissolved or dispersed therein is weD understood In the art Typically such eomposi- 
Hons are prepared as sterile ir^jectables either as liquid solutlone or auspensions. 
aqueous or non-aqueous, however, solid fonna suitable for solution, or suspensions, 
20 in Bquld prior to use can also be prepared. The preparalion can also be emulsified. 

The active ingredient can be mixed with exdplents wWch are pharmaceutlcaBy ac- 
ceptable end compaBble wrtth the adive ingredient and In amounts suitable tbr use in 
the therapeutic methods described herein. Suitable exclplanis are. for example. 
25 water, eaiine. dextrose, glycerol, elhanol or the like and oombinatlona thereof. In 
.addition. If desired, the composition can contain minor amounts of auxinary sub- 
stances such as vwtting or emulsHying agents. pH bufiering agents and the Uke 
wMch enhance the ^cUveness of the acSve ingredient 

30 The phannaoeutical oomposiBon of the present invention can induda pharmaoeutl. 
cany acceptable salts or the compounds therein. Phamiaceutioaily acceptable salts 
include the add additkwi saHs (fbnned witti the free amino groups of the polypep- 
tide). 
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Such salts include pharmaceuticdlly acceptable add addition salts, pharmaceuticaUy 
acceptable metal salts, amrnonium salts and alkylated ammonium salts. Acid addi- 
fion salts Include salts of Inorganic acids as well as organic adds. Representative 
examples of suitable inorganic acids Include hydrochloric, hydrobromlc. hydriodic, 
S- pliosphonc. sulpfiirlc and nitric adds and the like* Representative examples of sutt- 
able organic adds bidude formic, aoetfc, tricMoroacefIc trifiuoroacetic. propionic, 
benzoic dnnamic dtn'c, fumaric, glyooBc» lactic maleic, malic malonic mandelic 
oxaOc, picric pyruvic saficylic euocinic methanesulfonic eUiaiiiJbuirufilu, lurteiilc 
asGorbiCt pamoic. bismethylene saiicytic ethanedisuKonic, giuconic citraconlc, as- 

10 partic stearic palmitic ethylenediamlnetetr^cetfc O^DTA), p-amlnobenzoic, glu- 
tamic benzenesutfonic and ptoiuenesulfonic adds and the like. Furttier examples of 
pharmaceuticaliy aooeptatile inorganic or organic add additton salts indude the 
pharmaoautlcal acceptable salts listed In J. Pharm. Sd. 1977,68,2, which is incoipo- 
rated herein by refierence. Examples of metal salts Indude lithium, sodiiOTi, potas- 

1 5 slum and magnesium salts and the nica 

Examples of ammonium and alkylated ammonium salts indude ammonium, metfv 
ybmmonlum, dimethylarrunonium, trfmethytammonium, ethylammonium. hy- 
drmyetbylammoiiium, dielhyiammonium, butyiammonlum and tetramethtyldmmo- 
20 nlum salts and the like. 

Salts formed mlh the free carboxyl groups can also be derived from Inorganic bases 
such as, for example, sodium, potassium, ammonium, calcium or ferric hydroxides, 
and such organto bases as isopropylambie,* bimethylamlne, 2-efhyiamino ethanol, 
25 hisUdine. procaine and the like. 

Also induded within the scope of compounds or pharmaceuGodt acceptable add 
addition salts thereof In the context of the present invention are any hydrates (hy- 
drated forms) thereof. 

30 

For parenteral administration, solutions of the present compounds in sterile aque- 
ous solutkv), aqueous propylene glycpT or sesame or peanut oil may be employed. 
Such aqueous solutions should be suitably buffered if necessary, and the liquid dilu- 
ent first rendered isotonic wiUi sufficient saline or glucose. The aqueous solutions 
35 are particularly suitable for intravenous, intramuscular, subcutaneous and intraperi- 
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toneal administration. Tha steTlIe aqueous media employed are afl readier available 
by ^ntibid teehnlquee known to those skilled in «ie art. 

Uquid compositions can also contain liquid phases In addition to and to the exclu- 
$ sion of water. Exemplary of such additional liquid phases are glycertn. vegetable oils 
such as cottonseed oil. organic esters such as ethyl oteate. and waterofl emulsions. 

Suitable plianiiHoeuliuiil uwiitnti Include Inert solid diluents or fiMera. sterile aqueous 

solution and various organic solvents. Exanples of solid carriers are lactose, terra 
10 alba, sucrose, cyclodextrin. talc gelatine, agar, pectin, acacia, magnesium steatate. 

stearic add or lower alkyi ethers of cellulose. Examples of liquid carriers are syrup. 

peanut oil. olive oil. phospholipids, fWty acids, fatty acid amines, polyoxyethylene or 

water. Administered by nasal aerosol or Inhalation Ibmiulatlons may be prepared. 

for example; as sohillons In sSUne. employing benayl alcohol or other suitable pre- 
15 seivatlves. absorplton promoters to enhance bioavailability, employing fluorocar- 

bons. and/or emf^ying oOier solutrilizing or dtspetsing agents. 

Th.e phamiaoeuucal compositions fbrnied by combining the compounds of the In- 
vention and the pharmaceutical acceptable canters are then readily admlntetered m 
20 a variety of dosage fbnns suUable for the disclosed routes of administration. The 
tomrulattons may conveniently be presented in unit dosage Ibmi by methods known 
in ttie art of pharmaQf, 

In a preferred embodiment of the Invenfion the fomtulafion comprises ttie ghreHivlike 
25 compound or a salt thereof as a lyophillsate and the foimulaBon further comprises a 
solvent. saM iyophilbate and saM solvent being In separate comparijements unW 
administration. 

In another embodiment the fbrmulaUon Is a solution of the ghrelin-like compound or 
30 a salt thereof. 

In both emboifiment the solvent may be any suitable solvanls. such as deseraied 
herein, and preliKab^ the solvent is saline. 
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The invenfion ateo retetes to a nwlhod for preparing a medicament or phannaceuB- 
cal oompoBlHon oomprislng an compound of the hwantlon. comprising admbcing at 
least one ghrefin^lke compound as defined above with a physiologically acceptable 
canier. 

5 

In a still further aspect, the invention relates to a phamiwceutlcal composition com- 
prising, as an active ingredient, a compound as defined above or a phannaceuiical 
acceptable salt thereof together wlUi a pharmaceutical acceptable- carrier. 

10 Accordingly, the fonnulaflon may farther include the transport molecules as de- 
scribed above. 

AdwInlstraHon of ghrenn With ftirther phannaoolofllcally acBve substances 
In a further aspect of the mventlon the present compounds may be admlnlslBrBd In 

15 combination wHh further phannacologlcally active substances, e. g. an antldlabefic 
agent or other phannacologlcally acHve material, including other compounds tor the ' 
treatment and/or prevention of Insulin resistance and diseases wherein Insulin re- 
sistanoe is the pathophysiotogical mechanism. The combination may be in the fbmti 
of Mt-ln-part systems, wherein the combined acUvo substances may be used for 

20 simUltaneoiis. sequential or eeperate administration. 

As an example of a further pharmacologically adlve substance, the gh^Bli^^ike 
compounds according to the Invention can be administered In combination with a 
phannaceutieally ^ectWe amount of a growth honnone. including hQH. 

25 Therapy with rhOH has been reported to cause reduction In the size of 'buffalo 
hump', injncaJ ftit and to increase the 1^ body mass in a small number of patients. 
Howev^. fat loss and Kpid abnomnaHtfes did not improve and blood glucose control 
worsened. Bomples of syndromes treated with hGH include HIV. AIDS and cancer. 
Without being bound by theory, it is believed that treatment viillh ghrelln or a analog 

30 thereof would maintain and/or increase body 1M in patlenb being treated with hGH. 

thereby effectively counterac«ng or at least reducing lipodystrophy caused by hGH. 
Thus. In one profaned embodiment, the present Invention relates to use of ghrelln or 
an analog thereof in combination with a growth honnone. preferably in individuals 
suffering from HIV or AIDS and/or cancer cachexia. Said treatment with ghrelln or 
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15 



an analog thereof may be prior to. andtor during and/or after the Individual Is sub- 
jected to treatment wHh a growth honnone. Said growth homwne Is preferablyWSH. 

uses and combination treatments according to the InvenBon can also involve ad- 
minfetratlon of the ghrelin^lke compound In combination with anottier phamiacologl- 
cany active substance capable of treating or ameliorating apodystrophy In an hMfr 
vidua! in need of such treatment Prefwred embodhnente of other phannaoologlcally 
activB Bubstanoea lhal may be aUiimitelered In combination wHh said glwBnJito 
compound comprise: 

1) Lepfln: leptin has been shown to have a positive effact on the metabolic abnor- 
mafities associated with lipodystrophy. This tueatment has proven to be berwfl- 
clal both to those patients that sulfar from a lew plasma level of leptin and to 
those that have a nonmal levd. 

2) Per«xlsome proHferator^ctivated receptor (PPAR-y) agoinsts: PPAR-v has In 
several studies been demonstrated to be Important for adipocyte metabolism and 
metabonc syndrome and It Is proposed that PPAR-Y agonists wll decrease the 
symcAoms of lipodystrophy. 

3) Agonists of the nmln-angtetensln system: It has been shovwn that treatment with 
HAART Increases the activity of ACE In the T-cells. which meaiw that agonists of 
the rennln-angiotensta system may Improve HAART induced lipodystrophy. 

25 4) Opioid receptor antagonists: opioid receptor antagonists, such as Natoxone and 
Naltrexone, have been shown to prolong the period of time liom piotease hhlbBor 
treatment to development of the first symptoms of lipodystrophy, 
uses and combination treatments Involving adminlstratten of the ghrelin-liKe con»- 
pound acconling to the inventten can also Involve prophylaxis or treatment of lipo- 

30 dystrophy in combination with one or more of 

a) prophylaxis andtor altevlatlon and/or treatment of a clinical deprekton. which 
combination treatment ftirther comprises administering an antidepressant, a prodwg 
thereof, or a phannacautlcally acceptebte salt of said antidepressant or said pto- 
35 drug, andtor 



20 
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b) prophylaxis and/or allewlaBon and/or treatment off an emetic oondifion. Including 
nausia and vomBlng. whl«4» comblnalion treatment further comprises admlnlstBring 
an anttemelic agent, a prodrug thereof, or a phamiaceutlcally acceptoWe satt «rf aaW 

5 antiemefie agent or said prodrug, and/or 

c) prophylaxis and/or allevlatton andter treatmant of a psychotic condWon. vnhlCh 
combination tnsamiem further comprises atfmlntetertny wi aiiapsychoBo agent, a 
piDdnig thereof ora pharmaceuHcaBy acceptable salt of said anOpsychofic agent or 

1 0 said prodnig, and/or 

d) prophylaxis and/or alleviation and/or treatment of anxiety, vwhlch combination 
treatment further oomprisea administering an antianxiety agent, a prodrog thereof or 
aphannaeeulically acceptable salt of saw anflanxiely agent or said prodnig, and/or 



cilnioal 



CUnleal depiession is characterized by a oonrjblnation of symptoms that InterfBre 
with the aWBty to worii, study, steep, eat. and enloy onoe pteasurabte acttvHIes. 
20 Symptoms Include: persistent sad or anxious mood: feelings of hopeleseness or 

pessimism: feelings of gum, wortWessness or helplessness: loss of Interest in pleas- 
ure activities: decreased energy: difficulty concentraUng, remembering, or making 
decisions; steep abnonnallties (e.g. insomnia); appetite and/or weight loss; thoughts 
of death or suidde; restlessness; and Irritability. 



Depression is a common disorder, occwring In approxbnately 1 0 percent of the U.S. 
population. Major depression Is a leading cause of disability In the U.S. and wortd- 
wide, and a leading cause of days lost from wort*. Many causes of cOnical depres- 
sion having rtwts in the anatomy of the human brain. Neurotransmitter activity, ge- 
30 netic predisposition, and environmental factors are believed to be Involved In the 
development of depression. 

biagnosia of depression Is oompllcaled. requiring a physical examination to nilo out 
certain medications or medical condiUons and a psychological examination to thor- 
35 oughly evaluate the symptoms and detennlne how severely the symptoms have 
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affected the life oflhs paOent. Aocordlngly, depression is difRcuH to diagnose due to 
the varied of ways in wWch depression manifests Its^: 

in the aliove combination treatment, the antldepreBsant Is preferably a norepineph- 
rine reuptake Inhibitor COIERI). a selective serotonin reuptake Inhibitor (SSRl). a . 
nionoamineoxidaselnhlbltor(MAO).aoomblnedNHWSSRI.or9natyplcalanttde- • 

pressant a prodnig of said antidepressant or a liharmaceutkjally acceptable salt of 
said antidepressant or said pradnjg. 

One preferred antidepressant Is a selective serotonin reuptake inhibitor (SSRl). a 
pii>dnig thereof or a ptermaceutically acceptable salt of said SSRl or said prodrug. 
The SSRl is preferably citalopram, escitatopram, fsmoxBttn©. flwMtetina, fluvoxam- 
ine. indalplne, indek»(a2lne. mHnadpran, paioxoHne. sertraBrt?, slbutramlne or 
zimeldlne. a pwdnig of said SSRl or a phannaceutlcally acoepteMo salt of said 
SSRl or said prodrug. Of the above, dtalopram and escitatopram, a prodmg or a 
pharniaceuticaHy acceptable salt thereof, are preferred in certain embodiments of 
combination treatments according to the preswtt Invenflon. 

Emesis, including nausia and vomiUng 

Emesia can be caused by a number of factors. Including mediation. Emesis can thus 
be an unavoidable side effect associated with many fbnns of medication. Prefenod 
antiemetic agents accordfrig to the invention include meclizine hydrochlorkle. pro- 
chloiperaane. promethazine. trimethobenzamWe hydrochterWe and ondansetron 
hydrochkMide. 

« • 

conical Payeiiotle CDndilion 

■mere are few psychiatric disoideis in which clinical manifealaflonB and symptoms 
can be conelated with a demonatraWa pathology. The m^ority of mental illnesses 
are evaluated by observing changes in key behaviors such as thinking, mood, or 
sodal behavior. These aHeiatlons are difficult to ascertain and nearty impossible to 
quanfliy. 
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preferred antipsyctiofio agents in accordance vvith the present invention are chlor* 
promazine, haloperidol, clozapine, loxdplne, molindone hydnpchloride. thiothixene^ 
olanzapine, zlprasidone, zfpiasidone hydrochloride, prochlorperazine, perphenazine, 
trinuoperazlne hydrochloride and rieperidone. 

5 

1 he comblnatfon methods of this invention are also dlreuted tu Ireatment, preven- 
tion, amelioration, alleviation, and of conditions oFanxle^in a mammal, including a 
10 human baing. The term anxiety covers generalized arodety disorder, panic anxiety, 
obseesive oompulsdve disorder, sodal phobia, perfbrmanoe sniXiet^, poet-traumaUc 
.stiBss disorder, acute str^ reaction, adjustment cfisorders, hypochondrlacai disor- 
ders, separafion arvdety disorder, agoraphotda and specific phobias. 

15 Prefemed antlarodety agents are aiprazolam,.clonazepam, lonazepam, oxazepam. 

chiordiazepoxide hydrochloride, diazepam, buspirone hydro^ioride, doxef^ hydro- 
chloride« hydroxyzine pamoate and clonazepam. 

Further conditions of In individual capable of being treatable in accordance with the 
20 present invention are bulimia nervosa, male erectUe dysfunction, female sexual 

dysfunction, thyroid cancer, breast cancer, amelioration of ischemic nen^e or muscle 
damage, as well as i^temlc lupus erythematosus. 

The above medicaments ana administered in pharmaceuticaliy effective amounts, 
25 Le. an administration involving a total amount of each active component of the m&* 
dicament or pharmaceutical composition or method that is sufficient to show a 
meaningful patient benefit 

Examples 

30 

Example 1 

Competition binding assays 

Trensfec^ COS-7 ceils were transferred to culture plates one day after transfisetion 
35 at a dennVof 1 x 10^ cells per wen cdming at 5 - 8 % binding of the radioactive ii- 
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gand. Two days after transfecHon eompetMon binding oxperlmente were perfoimed 
for 3 hQure at 4EC using 25 pM of «»l-g!»renn (AmeiSham. 1Mb ChaHtont. UK). 
Binding assays ware partorniad In 0.5 ml of a SO mM Hepes buffer. pH 
7 A, supplemented wHh-l mM CaCt^. 5 mM MgCla. and 0.1 % (w/v) bovine serum 
6 8lbum!n.'40 :g/ml badtradn. Nonspecific binding was determined as the binding In 
the presence of 1 :M of unlabeled ghrelln. Cells were washed twice in 0.5 ml of Ice- 
cold buffer and 0,5-1 ml of lysis buff&r (8 M Urea. 2 % NP40 In 3 M aceBc adW) was 
added end the bound radioacBvlty was counted. Detennlnatlona were made in dupiv- 
catB.lnltlaI.experiments showed that steady stale binding was reached w^ 

10 dioacGve llgand under these conditions. 



Example 2 



16 One simple measure of the ability of aghrello nice compound to activate theghrefin 
receptor Is to measure tta EC50. i.e. the dose at which the compound is able to acti- 
vates the slgnaBlng of the receptor to half of the maximal effect of the compound, 
-me ghrenn receptor can either be expressed endogenously on primary cells cul- 
tures, for example pituitary cells, or heterologoosly expressed on calla Iransfoded 

20 with the ghrefin receptor. Whole cell assays or assays using men*renes prepared 
fiwm either of these oeU types can be used depending onihe type of.assay. 

As the ghrelln receptor Is generally believed to be primarily coupled to the Gq sig- 
nalling pathway, any suitable assay which monitor activity In the Gq/G11 signalGng 
25 pathway can be used, for example: 

1) ana8saymeasuringthBacllvaHonofGq/G11perfcrmedfbrexampleby.meas. 
urement of GTPgS bhid&ig combined with. e.g.. anti-Oa-q or -1 1 anflbody pre- 
elpitation In order to Increase the signal to noise istia This assay may also de- 

30 tect coupb'ng to other G-proteins tfian Gq/1 1 . 

2) An assay which measure the activity of phophoOpase C (PLC) one of the first 
down-stream effector molecules in the pathway, for example by measuring the 
accumulation of Inositol phosphate Which is one of the products of PLC. 



35 



24/10 2003 14:08 VAX 33320384 



HOIBERG A/S 



PVS 



13048 QjtJJ 



10 



P800DK01 

42 

3) More down stream In the signaMlna cascade Is the mobBlzatlon of caldum from 
the intraceflular stores 

4) Further more down stream signalling molecules such as the adhrtty of different 
kinds of MAP kinases (p38, |un. ect), NF-k* transtocation and ORE driven 
gene transcription msv also be measured- 

Sj Altenatlvely binding or nuoittsueitUy tagged arresfin to 
ceptor may also be used . 

Example 3 



SwiihflHc DfOducHon off qh renn-iace compound 

Amino add dwivativ^ and synthesis reagents, were obtained from conrunerdal 
16 sources. Peptide chain extension was perfbrnied by mainly using AppUed Biosystem 
433A synthesizer produced by Perkin Elmer, and a protected peptide derivativa- 
resin was consiiucted by the Boc or Fmoc meftod. The protected peptide redn db- 
tained by the Boc method was depiotected with anhydrous hydrogen fluoride (HF) in 
the presence of p-crosol thereby relBasSng the pepflde, which was then purified. The 
20 protected peptide resin obtained by the Fmoc method was deprotected with trtfluo- 
roacetlc add (TFA) or dilute TFA containing various scavengers, and the released 
peptide was purified. Purificafion was perfomietUn reversed phase HPLC on a C4 
or CIS column. The purity of the purified product was oonfftmed by iwerse phase 
HPLC, and Its structure vras confirmed by amino add composition analy^ and 
25 mass spectrometry* 

• 

The pepfid© of the present Invention Is produced by a conventional peptide synthe- 
sis method. Specfflcally. synthesis of at^lated or alkylated peptides is exempllfled 
below. Further, human-denwed ghreifti (which may be abbreviated hefetnafler to 

30 hGhr^) or rat^ertved ghrdin (which may be abbraviated hereinafter to rGhrelln) 
was reacted with liypsin or chynrtoHyp^ or botti Ote enzymes successively to give 
the fonowing ghreHn ftagments: 19. Ghrelln (16-28). 20. hGhreiln (1-15). 21..rGhrelin 
(1-15). 23. hGhrelin (1-11). 24. rGhrelln (1-11). 25. Ghrelln (1-10). 26. Ghielin (1-9). 
27. Ghrelln (1-8), "and 30, GhreBn (1-4). Tlien, these fragments 'were Isolated by 

35 analytical HPLC and measured for their acti^. 41. pM-Aoetyq-Ghrelln (1-10) was . 
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prepared In a usual manner by treating GhTelfn (1-10) vwHh N^cetylsucclnlmlde. 
Human and lal ghielln may also be made by use of a natural material. 



Abbreviations 

5 

HMP fesln: 4-hydraxymelhyH)henoxymeaiyl resin 

Fmoc amide resin; 4-(2'. 4*^ntethoxyphenyl-Fmoo^lnomethyl) phenoxyacet- 
amuso-etrtyi r^in 

PAM resin; phenylacetoamldomethyl resin 
10 HBTU; 2:(lH.benzotriazo!e-Vyl)-1.i.3.3.teti^emyluro^^ hexafluorophosptiate 
TBTU: 2.(lH-benzolria2ole-l-ylH.1.3>teiramethyluro^ tetrafluoibborate 
HOBt; i^iydroxybenzotriazole 

DCC: dicyclohexylcarbodiimlde 
1 5 DIPCI; dlisopropylcarbodHmlde 

TFA; trifluoroacettc add • ^ 

DIPE/^ diisopropylethylamine 

TIPS; tiilsoprapylsilane 

Fmoc; fluorenylmethojwcarbonyl 
20 Boc; ^butyloxycarbonyl 

Trtitrftyl 

Bu; t-but^ 

Pmc; 2.2,5 J,8-peniamDthylchroman-6-eulfonyl ^ 

Pri; proplonyl 
26 PhPrI; phenylproplonyl 
Bzl; benzyl 

Bom; benzyloxymethyl 

Tos; toluenesulfonyl 

Cl-Z; 2-Chloro-ben^oxycarbonyl 
30 Pis; 2«phenyli8opropyl 

Mtt ^-methyltrftyl 

DMF: N«N-dlmethyHbnnamlde 

NMP; N-methyfp^lWone 

DMAP; 4-dimethylamlnopyridln© 
35 HOSu; N-hydroxysucciniimide 
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20 



Adod; a-^minododecanolo add 
Alb; 2*aminoi80buty&cadd 
Ape; S-amlnopentanolc add 
Cha: cydohe^cyldlanine 
Dap; 2» 3-dlaminopropionic add 
Nal; naphtylalanine 
Nle; norieudne 

Protecting amino adds used in synthesis 
Fmoc method: 



Boo43ly. Fmoc^GJy. Fmoo^er (Bu), Fmoo^ (Trt), Rnoo^lu (OBu). FmocHls 
(Boo). Fmoo^ln (Trt). Fmoo^ (Pfnc). Fmoc-Lys (Boc). Fmoc-Pro, Fmoo-Leu, 
15 FmooAla. FmocVal, FmooPhe, Fmoc-Phe. FmooSer (n-CSHIT). Fmoo-Ser (n- 
C8H17), Fmoc-Cys (n-C8H17). Fmoo-Asp (OPla). Fmoo-Ser (Bzl). Fmoo-Cys (Trt). 
Fmoc^ap (OctanoyI). Fmoc-2-Nal. Fmoo.2.Nal. Fmoft^Mle. Fmoo4-ys (Mtt). Fmoc- 
Aib-OH, Fmoo-ASp (0-C7H15) 
Boc method: 

BooQIy. BocSer (B2I). Boo-Ser (Ac), Boc-Ser (Pri), Boc-Glu (OBzO. BooHis (Bom). 
Boc-GIn. Boc-Arg (Tos), Boc4.ys (Cl'-Z), Boo-Pro, Boo-Leu, Boo-Ala, BooVal, Boo- 
Phe, Boc-Cys (n-C8H17), Boo-Ape Boo-Ser (n-C8H17) 

26 Unite used 

(a) Analyfical HPLC system 

Unit: Shimadzu LC-10A System 
30 Column: YMC PROTCIN-RP (4-6 mm pW xlSO mm) 
Column temp^atur^ 40 DEG C 

Buent: A linear gradient of from 0 to 50 % acetorttme for 20 minutes b 0.1% trifluo- 
roacetib add 
Flow rate: 1 mL/mln. 
35 Detection! UV (210 nm) 
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Injection volume: 10 to 100 mu 1 

Preparafivd HPLC system 

5 Unit! Watere 600 Multlsolvent Delivery S^m 
Columns: 

YMC-Pack-ODS-A (5 mu m, 20 mrrocZSO mm) ' 
YMCPadc-PROTElN-RP (5 mu m. C4, 10 mmx250 mm) 
1 0 YMC-Pack PROTEIN-RP (5 mu m, C4, 20 mmx250 mm) 
YMCPROTEIN-RP(4.6mmphix150mm) . 

Eluent: A suitable linear gradient of acetonitrlle concentration In 0.1 % trlfluoroacellc 
add 

Flow rate: 10 mL/mln. (for the column of an Inner diameter of 20 mm). 3 mUmla 
1'5 the column of an Inner diameter of 10 mm). 1 mL/mln. (Ibr the column of an-Inner 
diameter of 4.6 mm) Detection: 21 0 nm, 260 nm 
Injection: 10 to 2000 mu I (2000 mu I or mon^ was Injected via a pump) 

(o) Mass spectrometer 

20 

Unit: Rn^an MAT TSQ700 
(on source: ESI 
Detection Ion mode: Positive 
Spray voltage: 4.5 kV 
25 Capillaiy temperature: 250 DEG C 

Mobile phase: A mixture of 0^% ac^c add and methanol (1 : 1) 
Row rate: 0.2 mUmln. 
Scan range: m/z 300 to 1,600 

30 (d) Analysis of amino add sequence 

Unit: Applied Blosystem 477A. 492 model sequencer manuteclured by Perkin Elmer 
(e) Analysis of amino add composition 
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Unib L-85bO model amino add analyzer manufiactufed by Httachl»Co., Ltd, 

Sample: Unless othenwise specified, the sample was hydiolyased with 6 M HQ at 
110 DEG C for 24 hours In a sealed tube. 

E»inple of synthesis of a derivaHve having acyl serine (Fmoc mefhod, car- 
boxyf-termlnal amide derivatlvea) 

hGhreifn: GSS(CO-C7H15)FLSPEHQRVQQIRKESKKPPAKLQPR * 



Fm0C'Aig(Pmc)-HMP«re8ln (403 mg, 0.25 mmol. ABI Co., Ltd) was treated ^Mt 20% 
piperazine fbr 20 minutes and subjected repeatedly to Introduction of Fmoo-amlno 
acid by IHBTU/HOBt and elimination of Fmoo by piperazine sequentially to construct 

Fmoc•«e^(Bu)-Ser(Trt)-Phe-Leu-Ser(tBu^P^o-Qlu{OBu)-^^is(Boc)-Oln(TrtV 
Arg(Pmc)-Val-Gln(Trt)-^ln(Tft)-Arg{Pmc)«L)^(Boc}-Glu(OBu)-8er(BuH.^ 
Lys(Boc}-Pro-PrD-A!a-Lys(Boc )-Leu-Gln(Trt>Pro*Arg(Pmc)-resin. After Boc-Gly was 
finally introduced by DCC/HOBt, the resulting prolTCted peptide msin (1 .3 g) was 
treated with 1 % TFArS % TlPS-methylene chloride solution (1 5 mL) for 30 minutes. 
The pepflde resin was filtrated, washed several times with meltiylene chloride (30 
mL), and washed with 5 % DIEA (10 mL) and then with meflrylene chloride (30 mL). 
The resulting de-Trt peptide resin (about 1 .3 g) was swollen with NMP (10 mL), and 
octenolc add (144.2 mg, 1 .0 mmd) and OIPCI (126.2 mg, 1 .0 mmol) were added 
thereto in the presence of DMAP (61.1 n^, 0.5 mmol) and allowed to react for 8 
' hours. The resin was recovered by filtration and washed with NiMP and thm 
methylene chloride, followed by drying under vacuum to give about 1.2 g protected 
peptide resin wherein the side chain of 3rd serine was octanoylated. To this product 
was added a de-protecting reagent (10 mL) consisting of 88 % TFA-5 % phenol-2% 
TIPS-5 % H20, and the mixture was stirred at room temperature for 2 hours. The 
rasln was removed by flttrstlon» and the filtrate was concentrated foHowed by adding 
ethtf to the resulting residues to form predpitetes. the predpltates were recovered 
by filtration and dried to give about 550 mg crude peptide. 200 mg of this product 
was dissolved In 10 mL water and applied to YMC-Pack PROTEIN-RP (C4, 20 
mmx250 mm) and eluted wrtti a linear gradient (flow rate: 10 mUmln.) for 60 min- 
utes of from 0 to 54 % acetonttrlle in 0.1% trlfluoroacetic add. The desired ftacHons 
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were colfected'and lyophillzed to give about 120 mg of the desired product 



Example of synthesis of a derivative having a^ serine (Fmoc method, car- 
boi^-terminal amfdo compoundai) 

Ghrenn (1^).NH2: GSS(CO-C7H15)FLSPEH-*NH2 



Fmoc-amfde-resin (403 mg» 0.25 mmol, abi co..Ltd) was treated wiUt 20% pipura- 
zine for 20 minutes and subjected repeatedly to Introduction of FmoG-amlno acfd by 

10 HBTU/HOBt and elimination of Fmoc by piperazlne sequentially to construct Fmoc- 
Ser(Bu)-Ser(Trt)-Phe-Leu-Ser(By>*Pro-6lu(OBu)-Hls(Bo oKesln. After Boc-Gly was 
finally Introduced by DCC/HOBt the resulting protected pepfide resin (about 560 
mg) was treated with 1 % TFArS % TIPS*methylene chloride solution (10 mL) for 30 
minutes. The peptide resin was recovered by filtratfon, washed several times wfth 

1 6 methylene chloride (30 mL), and washed vwth 5 % DIEA (1 0 mL) and then with 

methylene chloride (30 mL). The resulting de-Trt peptide resin (about 750 mg) was 
swollen vidtti NMP (10 mL), and oclanolc add (144.2 mg, 1.0 mmol) and DIPCI 
(126.2 mg, 1 mmol) were added thereto In the presence of DMAP (61.1 mg. 0.5 
mmol) and allowed to react for 4 hours. The resm was recovered by filtration and 

20 washed with NMP and then with methylene chloride, followed by dr^ng under vac- 
uum to give about 800 mg protected peptide resin wherein tiie side chain of 3rtl 
serine was octanoylated. TFA (1 0 mL) was added to this pmduct and stirred at room 
temperature for 30 nttiutes. The resin was removed by filtration, and the filtrate was 
con<<entrated followed by adding etiier to the resulting residues to fomn predi^tates. 

25 The preclpteAes were recovered fitbadon and dried to give about 250 mg cnide 
peptide. About 200 mg of this product was dissolved In 10 mL Of 30 % aqueous 
acetic acid and applied to YlWC-Pack PROTEW-RP (C4, 20 mmx250 mm) and 
eluted witti a linear gradient (flow rate: 10 mUmln.) for 60 minutes of Item 0 to 54 % 
acetonilrile In 0.1 % trffluoroacetic add. The desired Enactions were oollected and 

30 ^philized to give about ISO mg of the desired product 

Example of synthesis of a derivafive having acyl serine (Boc method) 

(Ser3(Propionyl)J-rGhreiin <1-28)r 
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GSS(CO-CH2CH3)FLSPEHQKAQQRKESKKPPAKLQPR 

Protetfed rat ghrelfni^n (4-28) was constnjcted ' 
(0.75 g. 0.5 mmol) by Boo chemtetry. and Booker (Ca<»i2CH3K>H, Bot>«er 

5 (BzI)-OH and Bo<>Gly-OH were condensed with a half (1 A g) of the resin. The re- 
sutting resin, 1 .5 g, was treated with a mixture of HF and p-cresol (8.5 mL : 1 .5 mL) 
yt 0 DEG C for 1 hour, and the HF was evaporated. Ether was added to the resi- 
dues. Whereby 671 mg crude peptide was ubbiined. This sample was dissolved In 
50% acefic add (AcOH) and appUed to a preparative column YMC-Pack-ODS-A (B 

10 mu 20 mmx250 mm) and eluted at a rate of 10 mLAnin. by a gradient of finom 0 to 
96 % acetonltnle concentration in 0.1% TFA solution for 76 minutes. Those fractions 
containing the desired product were lyophlTized to give 1 35.8 mg oude peptide. A 
part (0.5 mg) of this product was applied to YMC-Ar302 column (CI 8. 4.6 mmxl 50 
mm) and eluted at a flow rate of 1 mUimln. Iv a gradient of flnom 15 to 19% concen- 

15 tiatlon acetonitrOe. This purWcatton procedure was repeated and the desired fteo- 
tioi« were combhed Id give 0.41 mg of the d^lred product 

Other compounds according to tits Invention may be produced likewise. - 
20 Example 4 

A randomised, single centre, four-period cross-over trial to investigate the absolute 
bioavailability of Iv administered Ghrelln and sc administered Ghnalin at throe differ- 
ent single doses in healthy subjects. 

25 

Objectives: 

• Primary: To Investigate the absolute bloavailaWII^ of three different doses of Ghrelln 
administered as single iv and sc doses. 

30 Secondary: 1) To Investigate the dose linearity (dose proportlpnaUty) of the ascend- 
ing doses. 2) To investigate and compare the phermacodynamfc profiles between 
the treatments. 3) To assess the safety and local tolerabimy. 



Trial Design: 
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A randomised, single centre, unbalanced block desigrit four-period crose-^ver trial to 
investigate the absolute bioavailability between hr administered Ghrelh and so ad- 
ministered Ghrelln at three dHferKit ^gle doses In healthy subjects. Three doses 
wni be used for each way of administration: low, medium and h^. To reduce the 
S number of doslngs to each Indivlduai and hence reduce the length of the trial each 
subject will only receive four doses of the total of six doses, ie. two dose teveis ad- 
ministered as iv and sc, respectively. The unbalanced Wodc design will ensure that 
an three-dose levels will be covered In this way atthougli iiul alt subject win receive 
aU dose levels. A sufficient washout period wrtll be placed b^ween the individual 
10 dosing periods. 

Endpoints: 

Pharmacokinetics of Ghrelln: 

AUCai AUC.Cmw. Ur^ t%, Cl/f, Vzff, O, Vz, , t)4, iWRT 

15 

Pharmaoodynamice: 
OH: AUG, Cmax and tmax 

Cardiac output assessment of hunger, food/energy intake, degree of pleasure re- 
lated to food Intake, body mass, energy expenditure, DEXA. 

20 

Safety: 

Safety and local tolerabllHy will be assessed throughout the study by dlnlcal evalua- 
tions (physical examination add vital signs), electrocapdlograirtiy and laboratory teste 
(hematology and clinical chemistry). 

25 

Trial population md power caleuialion: 

Healthy male subjwts. aged 18^45 years viWt a body mass index (BMi) of 19-26 
kg/m^ (both inclusive). 

30 The primary objective of this study is to Investigate the absolute bioavailability of 
ghrelln administered as iv and sa An unbalanced block design will be applied to 
reduce the trial period ti^ne and reduce the number of dosb^s per subject The 
num|}er of euisjects needed to perfonm a statistical ana^is of absolute btoav^labil- 
i^ per dose levels as well as an analysis of dose linearity between doses will be 

35 calculated based on existing merature data. 
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Trial products: . 

Ghelln fbr Iv and sc adminlstratfon. 
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<222> (3>..(3) 

<223> Amino acid in position. 3 la ttoaified with a fatty acia 

5 

<AO0> X 

Gly ser Ser Phe Xieu Sar too Glu His Oln Arg Val Oln Gin Arg Lys 
10 1 5 10 « 



Glu Ser X»y9 Lya 9ro Fro Ala Lys lieu Oln Pro Arg 
20 25 

15 



<2X0> 2 

<21X> 27 
<212> 

<213> Homo sapiens 



20 



25 



30 



<220> 

<221> .UOXUSSS 
<222> (3).- (3) 

<223> awi^^rt aoid in position 3 is moaified witb a fatty acid 
<400> 2 

Qly Ser Ser Pbm IjOu Ser Pro Glu His GOn Arg Val Gin Arg Lys Glu 
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1 $ 10 15 



Ser Lye Iiys Fro Ihro Ala Ziys heu Oln Vtco Arg 
5 20 ' 25 



<210> 3 

10 <211> 28 

<212> HECT' 

<213> Rattles Mttue 



15 



<230> 

20 <221> MOD_RBS 

•<222> (3).. (3) 

<223> Amino acid in position 3 ifi i»odi£led with a fatty acid 

25 

<400> 3 , 

30 QXy Ser Ser Fhe lieu Sev 7ro Qlu His Gin Ziys Alft Gin Oln Arg Iqtb 
15 10 15 



Glu Ser l^/B Iiys Pro Pro Ala Zors Leu Gin Pro Arg* 
35 . .20 25 
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Claims: 



1 . ' Use of a seaetagogue compound for the preparaUon of a medicament for the 

prophylaxis or treatment of iipodyalrophy in an indi^dual in need of such treat- 
5 ment 

2. The use according to daim 1 , wherein the secretagogue is ghnelin or a pharma- 
oeutically acoeptaDie sait iheieor* 

10 3. Tlie according to daim 1 or 2, wherein the secretagogue Is a shreTin-Hlce 
compound or a phanfnaoeuficaiiy acceptable salt thereof 

wherein the ghralln-lilce oompound comprises a structure defined tyy fonnida I 

15 Z*-(X')m-<X^-(X»)tt-2?.whereln 

is an optionally present protecting group 

each X* is Independently selected ffom an amino aoid» wherein said anlno acM 
20 is selected ftom nafuFdlly occurring and synthetic amino acids, 

X* is any amino add seleded from naturally occurring and synthetic occurring 
amino adds, said amino add being modified with a bulicy hydrophobio group, 
preferably an acyi group, or a fatly acid, 

25 

each X^ iaindepandenHy seleeted from an amino acid« wherein said amino add 
Is sdectad from naturally occurring and synthetic amino adds. 



wherein one or more of X^ and X^ optionally may be modified by a bulicy hydra- 
30 phobic group, preferably an ac^ group, or a fatty add, 

is an optlonally present pmtacllng group, 

m is an integer In the range of from 1-10 
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n is 0 or an Integer in the range of from 1-35. 

4. Use according to any of the preceding claims, wlierein m Is an Integer in ttie 
range of from 1-9, such as of ftom 1-8. such as of from 1-7, such as of from 1-e» 

5 sucli as of from 1-6. such as of from 1-4. sudi as of from 1-3, such as of ftom 1- 

2, suc^ as 2, 

5. Use according to any of the preceding claims, wherein X' seieoied from ihe 
groupof modified Ser. modified Cys and modified Lys. such as wherein )?te 

10 modiRed'Ser. 

6: Use according to any of the preceding ctalms, wherein the ghrelin^ike com- 
pound is selected ftxjm a compound of 

15 ftjmiula II - Gly^ (X'Wi - (^) - (XV 2*. 

formula III -Giy- Se^-(X^)-(XVZ^ and 

fbmiula IV Z^ ~ Gly - (X?) - <X V Z^ 

20 

7, Use according to claim 4, wherein the gltftfln-Bke compound Is having fio^ 
III. 

8. Use according to any of the preceding claims, wherein CX^)n comprises a se- 
25 quence seleded from one or more of the sequences shown below. 

Phe Leu Ser Pro Glu His Gin 

Phe Leu 8er Pro Glu His 
30 • 

Phe Leu Ser Pro Glu 



35 



Phe L^ Ser Pro 
Phe Leu Ser 
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Phe Leu 
Phe 

9, Use according to any of ttie preceding daims. wherein n is an integer In the 
range ot irom 1-26. euch as or irotn 1-24. such as ftom 1-15. such as of ftom i- 
10. sudi as of from 10-25. such as of ftom 10^4, wch as ol from 16-25, such 
asoffrom15-24k 

10. use accoiding to any of the preceding daims. wherein 0O« is selected from one 
or more of the sequences shown below. 

IS PheLeuSerProGlumBa&iArgValQInQlnAreLysGIuSerLysLysProPio 
Ala Lys Leu Gin Pro Arg 

Ph© Leu Ser Pro Glu His Gin Arg Val Gin Ghi Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro 

20 ' 

Phe Leu Ser Pro Glu His Gin Arg \Aal Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Giu Ser Lys Lys Pro Pro 
25 Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Giu Ser Ufs Lys Pro Pro 
Ala Lys 

30 Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Ala , 

Phe Leu SerPro .Giu His Gin Aig Val Gin Gm Arg Lys Glu Ser Lys Lys Pro Pro 
• ^ 35 Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Giu Ser Lys Lys Pro 



5 



10 
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Phe Leu Ser Pro Glu His Gin Arg Vai Gin Gin Arg Lys G!u Ser Lys Lys 
Phe Leu Ser Pro Glu We Gin Arg Val Gin Gin Arg Lys Glu Ser Lys 

5 

Phe Uu Ser Pro Glu Hts Gin Arg Val Gin Gin Arg Lys Glu Ser 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gbi Aig Lys Glu 
10 Phe Leu Ser Pro Glu His Gtn Arg Val Gin Gin Aig Lys 

Phe Leu Ser Pro Glu His Gin Aig Val Gin Ghi Arg' 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin 

15 

Phe Leu Ser Pro Glu Hie Gin Arg Val Gin 
Phe Leu Ser Pro Glu His Gin Arg Val 
20 Phe Leu Ser Pro Glu Hte Gin Arg 

PhB Leu Ser Pro Glu His Gin 
Phe Leu Ser Pro Glu His 

25 

Phe Leu Ser Pro Glu 
Phe Leu Ser Pro 
30 Phe Leu Ser 

Phe Leu 
• Phe 

35 
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11. Use accordlngio any of the preceding plaims. inAierein tlie acyl group is selected 
from a C1-C35 dcyl oroup» such as a CI - C20 acyl group, suth as a Cl - C1S 
acyl group, sudi as a C6 C16 acyl group, such as a C6 - C12 acyl group, 
5 such as a C8 C12 ac^l di^up.. 

12- Use according to any of the preceding claims, wherein the acyl group is selected 
trom tne group or C7 acyl group. C8 acyl grtmp. C9 acyl group, CIO a^ group, 
011 acyl group, and 012 acyl group. 

10 

13. Use according to any of the preceding cl^ms, wherein the a^ group Is selected 
from the group of 08 acyl group, and CIO acyl group. 

14. Use according to any of the preceding claims, wherein the acyl group Is selected 
16 from the group of 07 acyl group. C9 a^ group, and 01 1 acyl group, such as 

from the group of C9 acyl group and C1 1 acyl group. 

15. Use according to any of the preceding claims, vtfhereln the medicament Is In a 
fonmulatlon for subcutaneous administration. 

20 

16. Use according to claim 15, wherein the formulation comprises the ghr©Hn4lkB 
compound or a phannaceutlcally acceptable salt thereof. 

1 1. Ltee aocordif^; to any of the preceding dalms 14 or IS, wherein the tormulaBon 
25 comprises the ghrolln-like compound or a salt thereof as a lyqjhillsate and the for- 
mulation turther comprises a solvent said lyophlllsate and eeld solvrnt being In 
separate compartements until admlnlstrafion. 

18. Use according to any oT the preceding dalms 12 or 1 3, wherein the fonnufetlon 
30 is a solution of the ghrelln-liKe compound or e salt thereof. 

19* Use according to dalm 1 7 or 18, wherein the solvent is saline. 

20, Use according to any of the preceding claims, wherein the modli^ment is ad- 
ds mintetered prior to or during a meal. 
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21« Use acoordlng to any of the preceding claims, wherein the medicament is ad* 
mlftij»fered in a concentration equivalent to from 10 ng to 1 0 mg ghrelin per kg ' 
bodywelght 

5 

22. Use according to claim 21, wherein the medicament Is administered In a con- 
centration equivalent to from 0.1 ng to 1 mg ghrelin per leg bodywelght, such as from 
0.5 iig to 0.5 mg ghrelin per kg bodywelght, such as from 1.0 pg to 0.1 mg ghrelin 
per kg bodywelght, such as from 1 .0 pg to 50 pg ghrelin per kg bodywelght, such as 

10 from 1.0 pg to 10 pg ghrsDn per kg bodywelght 

23. Use according to any of the preceding dalms, wherein the medicament is ad- 
ministered as a bolus prior to or during a meal, said bolus comprising an amount of 
the ghreiin-llke compound or a salt thereof equivalent to from 0.3 pg to 600 fng 

15 ghr^in. 

24. Use according to dalm 23, wherein the medicament is administered as a t>olus 
prior to or during a meal, said bolus comprising an amount of the ghrelin-Iiko com- 
pound or a salt thereof equivalent to from 2.0 pg to 200 mg ghrelin, such as from 5,0 

20 ' pgto100mgghrBlin,suchasfirom10pgto50mgghreIin, suchasfromippgtoS 

mg ghrelin, such as from 10 pg to 1.0 nrg ghrelin* 

25. Use according to any cf tto preceding claims, wherein the medteament is ad- 
ministered from one to three times dally, each administration bdng during a mea! or 

25 at the most 45 minutes prior to a meal, such as at the most 30 minutes prior to a 

meal, such as at the most 25 minutes prior to a meal, such as at the most 20 min- • 
utes prior to a meal, sudi as at the most 15 minutes prior to a meal, such as at the 
most 10 nnlrujtes prior to a meat, such as at the most 5 minutes prior to a meal. 

30 26. Use according to daim 25. wherein the medicament is administered three times 
dally. 

27. Use accoKling to any of the previous claims, wherein the medicament Is admin- 
tetered in combination with another pharmaoeutically-active substance. 

35 
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28. Use according to dalm 27* wherrin said pharniaceuiically active substance 1$ 
selectod ftom one or more 

leptln, agonisls of the renlrvangloten^ syst^, opioid receptor agonists or perox- 
isome prollf erator-acfhrated receptor gamma agonists. 

29. Use according to claim 27. vuherein said pharmaceuticatly active sut»stance Is a 
growth honrnone. 

30. Use according to dsdm 29, wherein said growth homione is hGH. 

31 . Use according to any of claims 27-30, wherein said Individual in need of such 

treatment Is suffering from AIDS. HIV or cancer cachexia. 

• • • 

32. Use .of a non^c^ated ghielin-OIca compound , or a pharmaceutlcally acceptable 
salt thereof p tor the preparafton of a medicament for the prophyiaris or treat- 
ment of lipodystrophy in an Individual in need of such treatment 

33. The use according to claim. 32. 
20 • * 

whoeln the non-acyiated ghrslln-Rke compound comprises a structure defined 

byfonnuial 

' .Z'-(XV-{X2)-(XVz^where«n 
25 ' . • . 

Is an opUonany present protecting group 

each X"" rs independently sdected from an amino add. wherein said amino add 

.is selected from naturally occurring and ^thetio amino acids. 

30 . : ■ 

Is any amino acid selected from naturaDy occurring and «^thetlc occurring . 

. amvio adds/said amino add.t^etng optionally .modified with a bulky hydrophobia 

• • • 

group that Is ran an group, . 



10 



• 15 
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each d independantJy aetected from an amino add, wherein said amino add 
is selected from naturally oconriiftg and aynthelio amino adds, 

■ vuherein one or more of and X' optionally may be modified by a bulky hydro- 
6 phobic group that te not an acyl group, 

Is an optionally present praieding group. 

• m is OTlntegefin the range of from 1-10 

n Is 0 or an biteger in the range of from 1-35. 



10 



34. Use acooiding to any of claims 32^. wherein m Is an Integer In the range of 
fkom 1-9. such as of ftom 1-8. subh as of from 1-7, such as of from 1-8. sucH as 

16 • of ihim 1^ such asof ftom 1-4. such as of fcom 1-3. such as of Item 1-2. such 
as 2. 

35. Use according to any of dalms 32-34. wherein X? is selected ftom the group of 
Ser, Cysand Lys, such as wherein )^ Is Ser. 

20 . • 

36. Use accordlng to any ot.daImB 32-36, wherein the non-acyiatad ghre^n^iko 

compound is.selectedftom a oompoimd of . 
fonnula HZ' - Gly- (X'Wi - (X=^ - (XV Z?. 

26' 

fbmnils ill 2} - Qly- Set - - Z», and 
fonnula IV 2^ - Gly- pC^ - (XV 2?. 

30 37. UsaacconJIng to daim 36. wherein the non-acylated ghreUn-Hke compound is 
havhig fbtnuiia Ul. 

38. Use according to any of datms 32-37. wherein (5^„ comprises a sequence 
'lected from one or more of the sequences shown below: 
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Rie Leu Ser Pro Glu His Gin 
Pha Lbu Ser Pro Glu His 
5 Phe Leu Ser pro Glu 

Pha Leu Ser Pro 
Phe Leu Ser 

10 

PVieLeu 

Pho " 

15 

3d. Use acoordfng to any of dalms 32-38, wherein n is an Integer In the range of 
firom 1-25, such as of from 1-24, such as from 1-15, such as of from 1*10, such 
as of from 10-2S, such as of from 10-24, such as of fiom 15-2S« such as cS from 
15-24. 
20 " 

• • • ' 

40. Use aGooidlng to any (tf d^s 32-^9.-vriiefeln (X^ 

more of the sequences shovun belovK 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lye Glu Ser Lys Lys Pro Pio 
25 Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pro Glu His Gin Arg ^al 0\n Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro 

30 Phe Leu Ser Pro Glu Hl^ GIn Arg Val Gin Gin Aig Lys Giu Ser Lys Lys Pro Pro 

AJa Lys Leu Gin 

^ Phe Leu Ser Pro G(u His Gin Af^ Val Gin Gin Arg Lys Glu Ser Lys Lye Pro Pro 

-Ala Lys Leu'- 

* ' " -35 ' • » 
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Pho Leu Ser Pro Glu His Gin Arg yal Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala Lysi 

Phe teu Ser Pro Glu Hls'GIn- Arg Va! Gtn Gin Arg Lys Glu Ser Lys Lys Pro Pro 
5 Ala' 

Phe Leu Ser Pro Glu His Gin Arg Vai Gin Gin Aig Lys Gtu Ser Lye Lys Pro Pro 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro 

10 

Phe Leu Ser Pro Glu His Gin Arg Vat Gin Gin Arg Lys Glu Ser Lys Lye 

Phe Leu Ser Pro Glu His Gin Arg Vai Gin Gin Arg Lys Glu Ser Lys 

15 Phe Leu Ser Pro Glu HIS Gin Arg Val Gin Gin Arg Lys Glu Ser 

Phe Leu Ser Pro Glu His Oln Arg Val Gin Gin Aig Lys Ghi 

Phe Leu Ser Pro Glu Mis Gin Arg Val Gin Gin Aig L^ 
20 . • 

. Phe.Leu Ser Pro Glu Hie Gin Arg Val Gin Gin Arg 

Pha.Leu Ser Pro Glu Hie Gin Arg Val Gin Gin 

25 Phe Leu Ser Pro Glu His Gin Arg Val Gin 

Phe Leu Ser Pro Glu Hte Gin Arg Vai 

Phe Leu Ser Pro Glu His Gin Arg 

30 

Phe L^u Ser Pro Glu His Gin 
Phe Leu Ser Pro Glu His ' 
35 Phe Leu Ser Pro Glu . . 
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5 



10 



15 



PheLeuSerPro 
PheLeuSer 
PheLeu 
pne. 



41. us©acoordWtoanyofclainw32-40.vimer8ln1hemedlc^^ 
on for subcutaneoia adntinlobnation 



42. use ecootding to claim 41. wherein the fbimulation comprises the nofr«c*lal»d 
ghreiin^ice compound or a phamiaceuficany acceptable salt thereof. 



43, use aocoixJIng to any of the pnsceding dalms 4l" or 42, wherein the fomiulatlon 
20 comprises the no^acylaled ghreBn-IIke compound or a salt theiedf as a lyopWHsato 

and the formulation further comprises a solvent said lyophlHsate and said solvent 
being in separate compariments until admlnlstrafion. 

44. Use acconjing to any of the preceding claims 41-43. wherein the formulation Is a 
26 sohiHon of the hofv«cylated ghreKn-Blce oompound or a sail thersof. 

46. Use according to dalm 43 or 44. Wherein the solvent Is saBne. 

46. Use according to any of claims 32^. wherein the medicament Is adminlsterad 

30 prior to or during a meal 

• • ■ 

* 47. Use accofdii^ to any of claims 32.^. wherein the medicament is administered 
in a ooncemratlon equivalent to fown 10 ng to 10 mg giirelin per kg bodywelght 
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4B. Use accoitling to daiin 47. wherein ttie mBdteam©nl Is administered in a con- 
oemraiion equivalent 1o fwm 0.1 pg to 1 mg glroiln per kg bodyweight. such as from 
0.5 pg to 0.S mg ghreHn per Kg bodyweight, such as ftom i.O pg to 0.1 mg ghrefln 
per kg bo?Jyweight. such as from 1.0 pg to SO pg ghrelln per kg tjodywelght. such as 
ftom 1.0 pg'to 10 pg ghreBn per kg bodywdght 

49. Use accorxling to any of dalms 3248. wherein the medicament is admirtstered 
as a bolue prtorto or during a meal, said bolus comprising an amount of the non- 
acylated ghfelin^lke ooinpound or a salt thereof equlvalem tolirom 0^ P9 to 600.mg 

ghreliTU 

50. Use according to claim 49. wherein the medicament is admlnislBred a? a bolus 
prior to or durir»g a meal, said bolus oomprislng an amount of the rHMvacylated ghre- 
Un-lfce compound or a salt thereof equlvalert to ftom 2.0 pg to 200 mg ghrelln. such 

as ftom 5.0 MO to 1 00 mg ghrelln. such as ftom 1 0 pg to 50 mg ghrelin. such as from 
10 pg to 5 mg ghreito. such asftom 10 pg to 1.0 mg ghreBn. 

61 . Use according to any of claims 32^0. wherein the medicament is adntinistored 
ftom one to three times daily, each administration being during a meal or at the most 
45 minutes prior to a meal, such as at the most 30 minutes prior to a rheal. such as 
at th© most 25 minutes prior to a meal, such as at the most 20 minutes prior to a 
meal, such ae at the most 1 6 minutes prior to a ineal. such as at the most 10 rain, 
utes prior to a meal, sue* as at 1I» most 5 minutes prior to a meal. 

62. Use according to daim 51. whendn the medicament is administered three ttmee 
dally. 

63. Use according to any of claims 32-62, whereh the medicament is administefed 
in combination with anoOier pharmaceuUcally acttw substance. 

54. Use according to clalcn 53. wherein saM pharmaceUaMiUy active substance Is 
' selected from one or more ofi 

leptin. agonists <rf the renin-anglotendn system, o|tf t*l recepb^ agonlste or percMC- 
ieome piollferator-eettvated receptor gamma agonlste. 
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55. Use aooordtng to claim 63, wherein said pharmaceuficaHy active substance ts a 
growth hormone. 

56, Use according to GfeAn 5S, vtfherein said grawtt^ 

5 

57* Use according to any of claims 53-56. wherein eeld individual in need of such 
treatment ts suffering from AIDS. HIV or cancer cachexia. 
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